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GENERAL PREFACE 



The Bowman Testimonial Fund was inaugurated in July, 1888, at a meeting 
held at Sir George Johnson's house. Its design was to make to Sir William Bowman 
some acknowledgment of the appreciation in which he was held on account of his 
high character and professional and scientific attainments. 

This, it was suggested, should take the form of a portrait of himself, and also, 
possibly, a reprint of his publications. 

His acceptance of this proposal having been asked and received by a deputation 
consisting of Sir George Johnson, Mr. J. W. Hulkb, and Professor Bdbdon-Sanderson, 
a Provisional Committee was constituted by whose invitation the subjoined list of 
the Committee of the Bowman Testimonial Fund, consisting of 446 members, was 
formed. 

It was thought more advantageous that the practical carrying out of the scheme 
should be relegated to a small sub-committee, which was accordingly forthwith 
appointed. It consists of Mr. Power and Professor Klein, with Sir George Johnson as 
treasurer, and Messrs. Brailey and Jessop as secretaries. The services of Mr. Ouless, 
E.A., were secured for the portrait, which was duly exhibited to subscribers in 1889 
in the Library of King's College, London, and afterwards at the Royal Academy in 
the summer of the same year. 

By the generosity of Lady Bowman each subscriber has received an engraving 
of the portrait, executed by Mr. J. Cother Webb. 



iv 



GENERAL PREFACE. 



The publication of the present volumes completes the task of the Committee. 
Their interest and value have been added to by the active interest taken in them 
by Sir William Bowman till nearly the very day of his death. Every proof sheet has 
been revised by his own hand and frequent notes appended. 

The Committee believe that these volumes will furnish a most valuable con* 
tribution to the modem history of Science, especially in the departments of Physiology 
and Ophthalmology. They have to congratulate the subscribers on the acquisition 
of Professor Bubdon-Sakdebson and Mr. Hulke as editors. 

The accounts were audited on December 11 th, 1890, by Professor Michael 
Foster, F.E.S. 

After the payment of all expenses of the portrait a balance of one hundred 

and ninety-eight pounds remains, which has been utilised in diminishing the cost 
of the present volumes to subscribers. 




Hon. Sees, to the Committee. 
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PREFATOBY MEMOIR 



The accompanying volumes contain the literary and scientific works of Sir 
William Bowman. At a period of life when most men are only beginning to apply 
their powers of observation and reflection, he, exercising both in a high degree, had 
already done work quite unexampled for its novelty, interest, variety, and above all 
for its accuracy. Before attaining the age of twenty-six he had won for himself a 
leading position amongst the most eminent anatomists of his time as a microscopist 
of first-rate ability, and the discoveries he then made, with the conclusions he drew 
from them, have ever since exercised an important influence in practical medicine, 
and have served as models for all subsequent and similar investigations. Later 
in life he became distinguished as an original investigator in physiology, and as 
a teacher of that subject, and at a still later period, devoting himself to a special 
branch of his profession, he stepped naturally and easily into the position of 
leader and representative of ophthalmic medicine and surgery, holding the same 
position in this country, though for a far longer period, that was occupied in 
Germany by his friend von Graefb, and in Holland by his still more intimate 
associate Dondebs. 

It has been considered a right and fitting tribute to his memory to republish his 
writings in a collected form in order that they may be accessible to all those who 
take an interest in the history of medicine, since they really constitute the starting 
point of all recent work on the subjects with which they deal. It is to be hoped 
that the student who now or in after years may find time to read these memoirs may 
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be led to feel that tbere is always abundant material at hand which will well repay 
intelligently directed observation, whilst he may rest assured that nothing w^ould 
have given their author greater pleasure than that his own work, retold, had led 
a younger generation to more profound and careful investigation of nature and 
to knowledge more precise and certain than that to wliicli he had himself 
attained. 

From the numerous enquiries he recently made from his still surviving school- 
fellows and their relatives, and from the interest he took in preserving all reminiscences 
and memorials of his school life, it would appear that he intended to write an 
autobiography in his retired leisure, and it can only be a matter of regret that 
his intention was never fulfilled. The principal events of his life are here briefly 
given and naturally arrange themselves under the several periods of his school 
days, his association with King's College and its Hospital, when most of his early 
scientific work was accomplished, and lastly, with the Royal London Ophthalmic 
Hospital, Moorfields, where his opportunities for studying the diseases of the eye were 
practically unlimited, and where he obtained the knowledge and experience that 
supplied the materials for his valuable contributions to ophthalmic science. In 
accordance with this, his literary and scientific work can broadly be divided into early 
histological writings, his essays on general surgery, and finally, his papers and memoirs 
on ophthalmic subjects. 

William Bowman was the son of Mr. John Eddowes Bowman, a banker, and 
was bom on July 20th, 1816, at Nantwich. He died on the 29th March, 1892, 
from pneumonia, at his country house, Joldwynds, near Dorking, in Surrey, at 
the age of 76, and lies in the northern slope of the pretty churchyard 
surrounding the church, built by Mr. George Edmund Street in memory of 
his wife, at Holmbury St. Mary. Bowman, with two brothers, was educated at 
Hazelwood School, near Birmingham, which was at that time kept by Mr. 
Thomas Wmght Hill and his four sons, one of whom still lives, whilst another 
was well known in after years as the principal agent in establishing the penny 
post — Sir BowLAND Hill. Mr. Hill was a highly intelligent but eccentric man, 
and took great pains in instructing his pupils. Bowman joined the school at the 
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age of 10, and a report is still extant, written by Mr, Hill apparently for liis own 
guidance^ showing in a very exceptional manner the attainments and capabilities of 
the lad. Amongst other good plans and improvements in edncation, Mr, Hill 
adopted the system of monitors with the best effect on his pupils, and a 
magazine was started, the setting up of the type and the printing being 
entrusted to the boys. In the fifth volume many of the sheets and articles are 
signed by Bowman as printer, and his name, as well as that of Montague 
ViLLiERS, subsequently Bishop of Carlisle, is mentioned as the recipient of several 
prizes. Even at this early period he was deft of finger, and there still exists in 
the library of a schoolfellow, now a well-known citizen of Birmingham, Mr. Osler, 
a card-board model of the school buildings made in their spare hours by the 
two boys. He seems to have inherited habits of accurate observation from both 
parents, for his mother was a good draughtswoman and painter of flowers, and conld 
copy in woolwork a flower from nature, whilst his father was a botanist and geologist 
of more than ordinary attainments iu the days when Kobert Brown and Smith 
were developing those subjects, He left Mr. Hill's school at about the age of 
sixteen, and was apprenticed to Mr. Joseph Hodgson, a member of the Society of 
Friends and a highly philosophical surgeon, whose skill was at that time well known 
in the midland counties. It is said that his desire to enter the medical profeseion was 
immediately due to the interest he took in the treatment of a wound of the hand 
he had accidentally inflicted on himself in the laboratory whilst experimenting 
with gunpowder. At this period only three years' study were required by the 
College of Surgeons, the first two of which were directed to be mainly spent in the 
study of anatomy and physiology. To these subjects he accordingly devoted himself 
with much earnestness, and the knowledge of them he then acquired stood him in 
good stead iu after years. But even at this time he appears to have felt what he 
well expressed in an introductory lecture delivered twenty years after at King's 
College— that if a practical knowledge of anatomy is desirable for the student, the 
practical knowledge of disease and its treatment, which the wards of a hospital 
supply, are far more important, still more indispensably necessary to him. He 
worked unceasingly in the wards and in the post-mortem room, and, from his 
practice at school, undismayed at the act of placing his ideas upon paper and 
committing it to the printer, he wrote a monograph on influenza, as well as other 
papers, which, however, being necessarily crude and immature, he did not think it 
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desirable to publish. Yet, in looking over one of them, shortly before his death, he 
remarked to a member of his family that he was surprised to find how much he 
then knew, and how he could hardly have expressed himself better with his maturer 
knowledge. The only fragment that remains of this date are some cases in * Byland's 
Diseases of the Larynx,' to which work he contributed four coloured plates. The 
drawings reproduced in these volumes are well executed, and would prove creditable 
to any book on the subject published in the present day. At this time he appears 
to have made a series of measurements of the several orifices of the heart at 
the instigation of Dr. Blakiston, who, to show his appreciation of this and 
some of his later work, subsequently presented him with a fine microscope, by 
Powell, which remains in beautiful order, and is preserved with religious care to 
the present day. 

He came to London in 1837, and in October of that year joined the medical 
department of King's College as an advanced student from Birmingham, working 
under John Sbion, who was then beginning his own fifth year of studentship and had 
just been made Prosector to Todd for the physiological lectures. In the following 
year, 1838, Simon became Demonstrator of Anatomy conjointly with, and second to, 
F. T. Macdouqall, whose after career as Bishop of Labuan was so distinguished, and 
Bowman succeeded Simon in the physiological Prosectorship, and thus commenced the 
intimate association with Todd which had so great an influence on his subsequent 
life. In the course of this year he visited the hospitals of HoUand, Germany, Vienna, 
and Paris. 

In October, 1839, Macdougall having left King's College for Oxford, Simon became 
Senior Demonstrator of Anatomy, and Bowman was appointed Junior, being made at 
the same time Curator of the Museum. 

In 1840 he passed his examination at the Boyal College of Surgeons, and in 1844 
was elected Fellow. At this period King's College Hospital had just been founded, and 
a brief notice appears in the ** Lancet," of Feb. 29th, 1840, stating that Dr. Budd, of 
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the Dreadnought^ had been appointed Professor of Medicine and Physician to the 
Hospital, and Mr. Fergusson, Professor of Surgery and Surgeon. Simon and 
Bowman were at the same time, or shortly afterwards, appointed Assistant 
Surgeons to the Hospital, Simon in particular being associated with Fekgusson, and 
BowM^ with Partridge, who was the Professor of Anatomy and Second Surgeon. 
The colleagueship and intimate daily association of Simon and Bowman continued 
until Simon removed to St. Thomas' Hospital, and Bowman became Senior 
Assistant Surgeon. A few years later the pressure of private practice com- 
pelled him to give up his appointment at the hospital. He did not, however, 
relinquish all connection with the College, for at the time of his death. Sir William 
Bowman was still an active Member of the Council and was Chairman of the 
Medical Committee. 

His relations with the Boyal London Ophthalmic Hospital, Moorfields, were that 
lie was appointed Assistant Surgeon in 1846, and in 1851 became full Surgeon, retiring 
by reason of his age in 1876. 

In 1842 he married Miss Harriet Paget, and Lady Bowman still survives him. 
His family numbered seven, and the title has descended to his eldest son. Sir Wiluam 
Paget Bowman. 

On first coming to London, Bowman lodged in Norfolk Street, Strand, and then in 
Craven Street. He subsequently moved to the late Dr. Eobert Lee's house in Golden 
Square, and then, in 1850, to 5, Clifford Street, the house in which Liston lived 
and died. From 1857 to 1871 he had a house at North End, in Hampstead, 
which, as he was an early riser, enabled him to enjoy his favourite pursuit of 
gardening, leaving for town a little before nine in the morning, whilst it had the 
additional advantage of permitting him to breathe pure air, instead of entering into 
society, where he would have always been a welcome visitor, but to the late hours of 
which he was unsuited. 

The scientific and literary work accomplished by Bowman during the three 
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years, 1839-42, included his original investigations on "The Structure of Striated 
Muscle," read before the Royal Society in 1840-41 ; on " The Structure of the Mucous 
Membrane of the Alimentary Canal," which appeared in Todd's ^Cyclopiedia of 
Anatomy and Physiology ' ; and on " The Structure of the Kidney," which was read 
before the Eoyal Society, June, 1842. 

In the year 1839 Dr. Todd commenced the publication of the * C}'clopaBdia of 
Anatomy and Physiology,' the largest and most important work of the kind that 
has appeared in England, and still valuable for the number and variety of the 
original articles contributed by men of the highest standing. It was natural that 
Dr. Todd should engage the services of one who had already shown that he was 
a first-rate microscopist, and who was a member of the staff of his own hospital. 
Accordingly we find that Bowman was early engaged as a writer, his name appearing 
for the first time as a contributor in the third volume. The several articles Mucous 
Membrane,** " Muscle,'* ** Muscular Motion," and ** Pacinian Bodies " were frDm his 
pen. These were, however, the only articles he wrote for the * CSxlopaedia,* as he 
probably then became fully occupied with the preparation of the * Physiological 
Anatomy and Physiology of Man.' The article on " Mucous Membrane " is for the 
time at which it was written exhaustive, and this piece of work was the more 
creditable because microscopic research was then in its infancy. The soft tex- 
ture of the mucous membranes renders them exceedingly difficult to examine, and 
the means of hardening, cutting and mounting sections which are now common 
and have so materially aided investigators in this subject, were then almost 
limited to maceration in alcohol and in solutions of a few salts of various degrees 
of strength. 

The appearance of the * Physiological Anatomy and Physiology of Man,' which 
Bowman wrote in conjunction with Todd, the first part of which appeared iu 
February, 1S43, and the fourth and last, in 1856, constituted an epoch in physiology. 
It was the first physiological work in which histology— the accurate description of 
the structure of the various organs and tissues as displayed by the microscope — was 
civen. It was written in a singularly lucid and interesting style, and its imme nse 
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superiority in microscopical detail may be appreciated by contrasting it with other 
similar treatises published about the same time, such, for example, as those of Bostock, 
EmoTSON, and Carpenter. 

The work is well illustrated throughout, and whilst some of the woodcuts are 
copies from other works, a very large number are to be assigned to the authors, the 
greater part, both of the sections and of the woodcuts, being made by Bowman ; and 
so steady and true was his hand, that many of his drawings were made directly 
on the wood, without the intervention of an artist. The authors acknowledge in the 
preface to the second volume their indebtedness to Dr. Lionel Beale for drawing 
up the concluding chapters of the work, and to Dr. Hyde Salter for some of the 
illustrations. 

In 1840, he wrote the aiticle "Surgery" in *The Encyclopsedia Metropolitana,' 
a succinct but good account of the state of that subject at the time, dealing chiefly 
with the diseases and injuries of the bones and arteries, wounds, burns, hernia, and 
diseases of the eye. 

As the immediate result of his histological work on muscle, he was elected a 
Fellow of the Eoyal Society, being admitted in 1841 at the unusually early age 
of twenty-five; and, in the following year, in recognition of his merit in the 
same line of research on the kidney, he was awarded the Eoyal Medal of the 
Boyal Society. 

The manner in which he fulfilled his duties as a teacher of anatomy and 
physiology appears to have been in all respects admirable. He was regular in his 
attendance, both in the dissecting rooms and in the lecture theatre. Thoroughly 
cognisant of the value of the microscope, he naturally endeavoured to induce the 
students in the College to cultivate it and famiUarise themselves with its use. In 
those days the microscopes made in England by reliable opticians were very 
expensive, and to overcome this diflSculty he brought over good and far cheaper 
instruments from Paris. His lectures were well attended. One oi his pupils, in 
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a letter giving an appreciative estimate of his style, remarks that in his day nearly 
the whole staff — Budd, Pabtkidge, Faur, Forbes, and Btmer Jokes, were excellent 
lecturers in their several ways, and that, although Bowman was by no means so 
brilliant a lecturer as either Budd or Todd, his want of animation was compen- 
sated by his earnest manner and remarkably clear enunciation. He evidently took 
a deep interest in his work as a teacher, and though far less fascinating than 
Todd, was more impressive. His delivery was slow, in consequence of his wish 
to enable students to take full notes of his lectures, a point upon which he always 
strongly insisted. He appeared to be really fond of teaching, and was always glad 
to remain in the theatre after his lecture was finished, to explain any difficulty that 
might have arisen in the minds of the students on the subject under consideration, 
by whom much information could thus be picked up, whilst his power of expressing in 
words the thoughts passing through his brain, was a marked feature in his success 
as a teacher. 

Turning now to his ophthalmic work, his first important communication was a 
paper read at the Oxford meeting of the British Association in 1847. This has 
become classical from the novelty and value of the facts recorded. It was entitled 
" On Some Points in the Anatomy of the Eye, chiefly in reference to the Power of 
Adjustment." In this paper he demonstrated simultaneously with, and independently 
of, Bruecke, the structure and function of the ciliary muscle, and it constituted the 
subject of the lectures he delivered at Moorfields Hospital. 

In the year 1851 the ophthalmoscope was devised by Helmholtz, an instrument 
which has revolutionised the diagnosis and treatment of the diseases of the eye, 
and Bowman was immediately and profoundly interested in it. He was one of the 
first to become expert in its use, and we can imagine the animated discussions 
that would arise when von Graefb and Bonders, who met for the first time at 
Moorfields, in the summer of this year, compared their experience with his. These 
remarkable men had been attracted to England by the Great Exhibition, and 
a warm and disinterested friendship sprang up between them and Bowman, 
which was broken by the death of von Graefb in 1870, whilst Dondbrs survived 
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till 1889* It will be long before the world will see three sueh men, aU pos- 
sesaing unusual ability and exceptional attainmenta, all intensely earnest in their 
work, and all glowing with the interest that is excited by the discovery of 
a new and unexplored country, meet together in such amity and brotherly 
love* 

The discovery by von Gbaefe that iridectomy was an effective remedy fur acuta 
glaucoma was published in the course of the year 1857, and materially modified 
the treatment of that obscure disease. The method was tried by Bowman, with his 
accustomed earnestness. He found it effective, and immediately and strongly 
advocated it. He translated the article "On Glaucoma and the Results of 
Iridectomy," written by A. von Gbaefe, in the eighth volume of the *Archiv. fllr 
Ophthahnologie ' and appended notes, in one of which he particularly discusses 
the occurrence of sympathetic ophthalniia as the result of iridectomy performed 
on one eye, and in another advocates what h now the almost universal practice 
of making the section upwards on the ground of preserving the natural appear- 
ance of the 'eye for optical reasons, and as aiding in the prevention of cystoid 
cicatrices the formation of which he carefully describes. The operation has been 
the means of saving vision in many eyes that would have been otherwise lost, 
and the translation appeared in the * Reports of the Eoyd London Ophthalmic 
Hospital,' 

In 1864 he gave in the * Moorfields Reports ' the results of his observations 
continued for more than a year on needle operations in cases of detached retina, his 
object being to open a permanent communication between the effused fluid in the 
subretinal space and the vitreous, thus preventing its further spread between the 
retina and choroid. He states himself that he was not more surprised than delighted 
when a positive and sometimes a considerable amelioration of sight took place even 
in those parts of the field corresponding unequivocally to detached portions of the 
retina. In the following year, 1865, the method of removing cataract by means 
of a spoon attracted the attention both of Bowman and of Cbitchett, both of whom 
contributed papers on the subject to the ' Reports/ That of BowiiAN is long, and 
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is an excellent example of the minute care he bestowed on every step and detail 
of the operation. 

Other short but valuable communications on ophthalmic subjects to the * Beports 
of the Eoyal London Ophthalmic Hospital,' viz., those on " The Treatment of Lachrymal 
Structure," and " The Division of the Canaliculus for the Belief of Epiphora ; " on 
" The Use of Two Needles at Once in Capsular Cataract," and on " The Operation 
for Conical Cornea " are all well known to ophthalmic surgeons. 

When the Ophthalmological Society of the United Kingdom was founded in 1880, 
Bowman took the warmest interest in its success, and his position, age, and knowledge 
made it natural that he should be invited to become the first President. He willingly 
accepted the office, retaining it for three years. His introductory address was simple 
and earnest, and he continued to the close of his life to support it by liberal donations 
to its funds. He was delighted to see a numerous band of a younger generation 
devoting themselves to the earnest study of the diseases of the eye, and by exciting 
mutual interest and by the exhibition and record of cases that would otherwise 
have been lost, developing and rendering more accurate and successful both diagnosis 
and treatment. 

The natural bent of his mind was towards pathology and operative surgery and to 
classical work. He may, perhaps, have felt that he suffered from competition with so 
brilliant an operator as Prof. Fergusson, for it was reluctantly and, as it were, compul- 
sorily that he became a specialist. When patients presented themselves at King's College 
Hospital, and asked for the oculist," he declined the appellation, saying he was a 
surgeon ; but, partly owing to his success in the treatment of the affections of the eye, 
and partly owing to the circumstance that after Dalkymple's death the heads of the 
profession, represented by Sir James Clakk, Todd, and Liston, strongly supported 
him, the tide of ophthalmic practice became too strong to be resisted, and he gave 
himself up to it. His careful and prolonged work with the microscope was an 
excellent introduction to the delicate manipulations required for the successful 
prosecution of ophthalmic surgery, and it was soon generally recognised that he 
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possessed extraordinary skill, both in the diagnosis and in the operative treatment 
of the diseases of the eye. 

Of the mature life of a surgeon in active practice in a great city there is little 
to be said. In his case, rising early in summer, he arrived in town from 
Hampstead at nine or a little later, attended to Hospital work. King's College 
or Moorfields, as the case might be, was engaged with patients till late in the 
afternoon, yet could still find time for council or other meetings of societies 
that required his presence — and he belonged to many — and returned to the 
quiet enjoyment of his tranquil home, surrounded by a few choice books and 
works of art, and a family devoted to his happiness. In winter, living more in 
town, he attended sedulously the meetings of the Eoyal Society and those 
of the Eoyal Institution, of which he was for some time the honorary 
secretary, organising the lectures and taking a deep interest in the promotion 
of its objects. 

The want of good nursing in King's College Hospital led to the 
establishment by Todd, Bowman, and others, of St. John's House and Sisterhood, 
an institution which, by providing trained nurses for the sick and poor, was 
the first to set on foot the present system of hospital and private nursing, a 
work of which only those who can remember the system as it was, can recog- 
nise the full significance and value. In this connection he was able, a few 
years later, to aid Miss Nightingale by sending out trained nurses to the East 
at the time of the Crimean War, and he was a member of the Council of the 
Nightingale Fund until his death. 

In consultation he was gentle, patient, and thoughtful; alive to, and quickly 
seizing, the salient points of every case ; very reserved, giving his opinion in a few 
words, but decisively, both as to forecast and treatment. 

A gentleman well qualified to judge, who had visited at difierent times many 
surgeons at home and abroad for sub-acute glaucoma, said of him that his touch was 
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the ^ Eghtest and yet the most enquiring of all those under whose care he had 
placed himself. Another who knew him well said of him that one of his most striking 
characteristics was the power he possessed of concentrating his thoughts for the time 
on the one subject he was investigating. When iridectomy and tension of the eye 
oigaged his attention, he thought of nothing else, and so with conical cornea and 
detachment of the retina. He never had more than one subject in his mind at 
aae time, but he worked that one thoroughly out ; and so with his patients. Though 
delicate and fragile both in form and feature, an appearance well rendered in the 
portraits affixed to these volumes, he was able to endure much work, and rarely 
suffered firom any disturbance of health with the exception of occasional headaches, 
and in later years slight attacks of sciatica. Without being an ascetic, he was 
abstemious in his habits, eating little and drinking less. He was an early riser 
and a non-smoker. 

He had a clear idea of the relative value of the different branches of know- 
ledge associated with medicine, and recognised the futility of any endeavour on 
the part of the student to make himself a profound chemist, botanist, or 
physiologist, believing that such an attempt necessarily leads to the neglect of 
the practical subjects which are the occasion for which these foundation sciences 
are studied. Xo one knew better than he that ex libris nemo evasit artifex," the 
scene of the labours of the student, was, in his opinion, at the bedside of the 
patient. He strongly recommended the cultivation of the habit of thinking, and 
carried into practice what he taught. From the beginning to the end of his life 
he held his profession in high esteem, and believed that to excel in it was worthy 
of enduring effort. 

He was an excellent man of business, and made a good chairman, possessing great 
weight, and a quite exceptional power of swaying the opinions of men to his own way of 
thinking. His support was, therefore, of great importance to those who were candi- 
dates for any office, and in effecting changes in the organisation of the institutions to 
which he belonged. 

One of his last, if not his last, written utterance is to be found in the graceful 
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tribute he paid to Donders in an obituary published in the " Proceedings of the Eoyal 
Society" in the course of 1891. The language in which he spoke of his friend might 
well be applied to himself when he said that he was doubly fortunate; for while he 
bore a conspicuous part in the extension of knowledge and its beneficent application 
in fields which he found already ripening for the discoveries with which his fame will 
be ever associated, he lived long enough to. see the rich results of his labours 
universally and gratefully acknowledged by his contemporaries. 

HENRI POWER. 
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PREFACE 



This volume, the preparation of which I was asked to undertake by the 
" Bowman Testimonial CJommittee/' comprises a selection of " Keprints," together 
with some papers now first printed — ^Miscellaneous, Surgical, and Ophthalmological. 
These, selected from a large amount of material, and arranged with the assistance 
of the Author, are textually reproduced without alteration. Bead from the stand- 
point of the time when each was written, these memoirs, in addition to their 
intrinsic merits, haVe, as marking the views and opinions then prevalent, a distinct 
value for the student interested in the history of modern medicine. In some 
instances, whilst the papers were passing through the press, the Author has added 
short explanatory notes, by which their value has been increased. Much help has 
been rendered me by the Honorary Secretaries to the Committee, Dr. Brailey 
and Mr. W. H. Jessop, for which I here offer them my warm thanks. 

J. W. HULKE. 
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KOTE ON INFLUENZA, AS IT OCCURRED IN BIRMINGHAM, IN 1833. 



This disease began lo make its appearance in Birmingham during the last days of 
April, 1833* In the early part of its visit the cases were very numerous, and, in the 
generality of instances, comparatively slight, but as the number decreased they became 
more serious and often fatal, the disorder attacking principally those of weak habit, or 
of worn-4iut constitution, drunkards, and such as had previously suffered from pulmonary 
disease, more particularly bronchitis. 

In many of the class of cases first alluded to, and which may be considered to 
present most clearly the characteristics of the disorder, because nnubscured by other 
affections, the primary sympton^ were pains in the neck, back, and limbs, total loss of 
appetite, and white furred tongue, a peculiar sense of constriction about the forehead, 
and frontal headache, running from the nose, and sore throat, though with little 
perceptible local appearance of inflammation, a hot, dry skin, costiveness, and a 
quickened pulse* A striking feature was a remarkable depression of spirits, associated 
with great debility and prostration of strength, which continued for many days. In 
some instances all the above BjTnptoms were present within the first days of the attack, 
but frequently one or other of them was absent* In some cases sore throat was 
absent; in a smaller number there were not any pains in the limbs ; but all attacked 
by the disorder were greatly depressed, and had headache, with more or less fever. 
The trachea and bronchi frequently became involved during the second or third day. 
In the milder cases a dose of calomel and antimony at bedtime, followed by a purge 
on the next morning, with saline medicines, generally sufficed to check the disorder 
within three or four days^ but in not a few instances when the patient was pleasing 
himself with a prospect of speedy recovery the illusion was broken by the recurrence 
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of headache, accompanied by tightness across the cliest and dyspncca, aggravated by 
sore-throat, which, however, soon yielded to proper treatment. Towards the end of 
May the numbers attacked had greatly declined, but about the same time several 
surgical patients in the Hospital, who had long laboured under slight pulmonary 
catarrh, were suddenly carried off with symptoms which generally coincided with those 
above mentioned, in the order of their onset, viz., increased cough, quick small pulse, 
shivering, fever, vomiting, pain over the stomach or liver, great depression of nervous 
power, with dyspnoea — but without pain in the chest — followed by death. After 
death the bronchi were found to present appearances of a high state of inflamma- 
tion. The substance of the lungs was dark red, gorged with bloody serum, and in 
some parts liepatized. In no other organs were morbid appearances discovered 
capable of accounting for death. Whether these cases, the occurrence of which is a 
well-known fact, should be referred to "Influenza," it is not possible certainly to 
affirm. 

Milder cases continued to occur, though rarely, till the 1st of June, but the 
greatest number were observed during the first fortnight of May. 

The treatment adopted was antiphlogistic, with anodynes and expectorants in 
severe cases. In no case treated in the Hospital was blood-letting found to be 
necessary. After the acute phase of the disorder had passed, depression of spirits and 
a harassing cough often continued for many days, and doubtless many cases of 
incipient pulmonary consumption were hastened ou to a termination by the super- 
vention of this disorder. 



3 



II. 



ON SPINAL PARAPLEGIA. 



Communicated to the Birmingham Medical Students' Society^ lUh November^ 1835, and 
again read lOth January^ 1839, with alterations and reports of six cases, illustrated 
by drawings, before the King's College Medical and Scientific Society. 



The great difference in the method of investigating and considering disease 
pursued by writers of former centuries and those of our own day consists mainly in 
the degree of importance respectively attached to the two leading characteristics of all 
diseases, their symptoms and their pathological conditions. The overwhelming weight 
given to the former by early writers is a principal cause of the confused and 
unphilosophical arrangements so apparent in their voluminous treatises. It was this 
that occasioned them continually to class together under one name affections of the 
most opposite nature, because they had certain phenomena in common ; and to draw 
distinctions between others essentially alike, because they presented themselves under 
circumstances they fancied dissimilar ; and it is because pathology is now acknowledged 
to be the only sure foundation on which s)'stems of medicine are to be raised that the 
labours of the moderns stand so far beyond those of their predecessors in the pretension 
they exhibit to philosophical classification and accurate detail. Accordingly we find 
that the researches of late years have been directed to obtain a correct knowledge of 
the unhealthy conditions of the various tissues of the body, and it is this wide and 
enlightened view of the subject which has led the way to so many valuable improve- 
ments in the science of medicine. But it may be useful sometimes to depart from this 
mode of investigation and endeavour to trace some single important symptom to the 
various organic changes in which it may originate. By adopting this plan, we shall 
more easily become acquainted with those peculiarities which are to guide us to a just 
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diagnosis as to its nature and its seat. It is for these reasons that I shall attempt 
to consider our present subject apart from any isolated pathological change, but shall 
describe such as are connected with the spinal marrow as far as may be necessar)' to 
define the marks we possess of discriminating between them. There is an aflection of 
the lower extremities of a very curious nature, which was once known under the name 
of "Pott's Paralysis," having been first particularly described by that illustrious 
surgeon ; and to this I shall prefer first to direct your attention. Though called a 
paralysis, we are informed by Pott himself that he considered it in almost every respect 
totally unlike a paralytic affection, and even a cursory perusal of its features will 
convince anyone of the accuracy of his observation. It consists rather in a loss of 
control over the movements of the limbs, there is a loss of power of motion, the muscles 
being usually found in a state of rigid contraction, but sometimes alternating with 
painful and violent spasmodic jerkings. The extensor muscles especially are seen 
in a state of strong and almost continual action, so as to predominate over their 
antagonists, and cause the patient to assume attitudes in his attempts to walk, which 
are very peculiar and characteristic. The trunk and lower extremities are bent 
forwards, the pelvis being brought far behind any other part of the body ; the thigh, 
leg, and foot form nearly a straight line ; the heel cannot touch the ground, and an 
imperfect progression is performed upon the toes. The legs are somewhat separated 
from each other, and, when the will is strongly exerted to direct them forwards, they 
move from side to side, or involuntarily cross each other, in such a manner as to show 
that volition has just enough influence to disturb their spasm, but not sufficient to 
conmiand their obedience. The muscles instead of becoming flabby and wasted, as in 
cases of ordinary paralysis, often acquire increased bulk and tonicity, and the difference 
is thus rendered striking between the appearance of the lower Umbs in this and in 
other kinds of paraplegia. In the later stages, however, where the powers of the 
constitution are giving way and the general health declining under the gradual 
encroachment of the disease, this increased nutrition, as might be expected, ceases. 
The symptoms which have just been described are those present in a strongly marked 
case of this singular malady. At its onset, or in milder examples, the spasms are far 
less constant as well as less energetic, and indeed they may be so trivial as to produce 
nothing more than a slight awkwardness in the gait, or occasional tripping or losing of 
a step ; but all these imperfectif)ns if carefully examined will be found to be essentially 
similar in nature. Sometimes, too, the flexor muscles are those mainly affected by this 
consensual spasm, though this occurs more rarely, and then generally in a modified 
form. Numbness is a symptom not unfrequently found complicating the disorder, 
and in some measure connected with this is a series of automatic movements 
(unobserved by the patient and independent of his will), which are liable to be excited 
in the affected parts on the application of an external stimulus. If, for example, the 
extremity be tickled, pinched, or otherwise irritated at any point of its surface, 
especially on the sole of the foot, where the nerves of sensation are most largely 
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diatributedj a movemeut having a voluntaiy character wiU immediately follow, the 
result of which will be the removal of the part from the source of inconvenience. Any 
sensation artificially excited will have some effect of this kind, though of course varying 
much in amount ; and even that sense of discomfort or muscular fatigue which is a 
consequence of the too long retention of any one posture, appears to be experienced, 
and to occasion the raotiuns requisite for obviating it • just as we notice in sleeping 
persons, in whom such attitudes are assumed in succession as are best adapted for 
procuring for every part the necessary repose. In a word, it is in this form of 
interrupted function of the lower limbs that the independent nature and exercise of 
those movements termed rejiex or automatic are best and principally exemplified, 

In most instances the nature of the aflection will be placed beyond all doubt by 
the simultaneous occurrence of symptoms, more or less marked, of local disease in 
some portion of the spine. It is true these are not necessarily present, or do not^ 
become sufficiently prominent to attract attention^ until the mischief we would 
remedy is ton far advanced to be counteracted ; but in the majority of cases some 
such symptom wiU exist. The adult will complain of a sense of weakness or pain 
referred to that part of the spine in which the morbid action exists — at first 
inconsiderable, but afterwards becoming more severe. The pain is increased by 
pressure, by running or jumping, or, in fact, by any motion which has the effect 
of jarring the spine. According to Brodie, in the advanced stage of the disease 
the pain is sometimes so severe and so easily induced, that the patient cannot 
bear the slightest movement. Yet in other cases there is no pain whatever in 
the spine from the first access of the disease to its termination. But in mobt 
instances — in tliose, at least, wliich are of any standing — in addition to the 
pain and tenderness before mentioned, a greater or less irregularity will be 
perceived in the spinous processes of the vertebrae. The distortion which it causes is of 
a peculiar kind. The spine is bent forward so as to form an angle projecting 
posteriorly, and it is evident that this cannot happen without destruction of 
the bodies of the vertebrae. With these evidences, then, of disease in the spine, 
we shall no longer be at a loss to what origin to refer the paralysis ; and if any 
douht could stiQ remain, the absence of cerebral symptoms would dispel it. But 
it Is an undoubted fact that organic changes may take place in some of the 
structures which compose the vertebral canal, formidable enough to produce 
paraplegia by an extension of their morbid action to the parts within, yet of so 
insidious a nature as to give no other evidence of their existence. The want of 
all the local signs of disease in the spine, and of any of the symptoms which 
usually mark cerebral disturbance, makes the task of forming a diagnosis by nu means 
easy, and we must endeavour to bring to our aid indications — it is true, of a 
more equivocal and general character, but which may very possibly be of material 
assistance. We must examine carefully whether the paraplegia be of that pecuhar 
kind that has been described ; whether those appearances are visible in the con- 
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stitution of the patient >yliich are commonly termed scrofulous, and in(]uire into the 
probabilities there may be of an hereditary predisposition to it. In the case of two 
boys, where the obscurity here contemplated actually occurred, it was found that 
their mother had suffered for many years from moUities ossium, and only a short 
time previously had been fortunate enough to survive the Caesarian sertion which had 
been rendered necessary by the great amount of distortion of her pelvis, occasioned by 
her disease. 

But a condition is often met with which, though probably noihing more than 
a modified form of the foregoing, is nevertheless very dissimilar. I allude to that 
permanently " tucked " state of the lower extremities, which is commonly noted by 
authors and seen in the Hospital, accompanying the lingering progress of this 
distressing disease when it tends to a fatal termination. This may be thought by some to 
be in reality a mere result of the posture which the patient first assumes by choice, and 
then continues by habit till any change of it becomes at length painful or impos- 
sible ; and I do not deny that such may at times be the correct explanation. But 
I think I have observed that this attitude sometimes partakes very much of the 
involuntary character of those already alluded to as marking the more common 
form of the disease. Having been thus originated it may be continued by habit, or 
may terminate in absolute paralysis. 

An acute inflammation of the spinal cord, or its membranes, may also supervene 
suddenly (when the caries is thought to be in a quiet and inactive state), from the 
giving way of the vertebrae, thus producing pressure, or inflicting other serious injury 
on the contained organs. The suppression of any accustomed discharge, when the 
vertebrae are in a morbid condition, may also give rise to similar inflammations, and 
these would in all probability prove rapidly fatal without the occurrence of those 
peculiar symptoms which have been described ; and truth obliges me to add that 
sometimes the progress of the symptoms is slow and yet unattended by any disposition 
to rigid contraction of the muscles. If these anomalies remain at present unexplained, I 
trust the account that has been given of the more usual course of the symptoms will 
not on that account be thought of less importance. 

Eegarding the pathology of this form of paraplegia, time compels me to be 
exceedingly brief. The disease may originate either in the bones, intervertebral 
cartilages or ligaments of the spine, and, according to the structure primarily affected^ 
the train of symptoms which ensues wiU be subject to various modifications. It is 
probable that the same relation exists between the ulceration of the intervertebral 
cartilages and the softening and enlargement of the cancellous texture of the bodies of 
the vertebra as there does between the peculiar diseases of the analogous parts in the 
extremities, as was observed long since by Pott himself, and more lately by Brodie. In 
the bones the structure is similar, and accordingly we find that the scrofulous state of 
them, observed in certain cases of caries of the spine, is precisely similar to that miet 
with in the strumous aflections of the joints of children, and instances are on record of 
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persons of adult age having laboured under the common ulceration of articular 
cartilages, in whom the intervertebral substances exhibited many marked deviations 
from their natural structure. Hence we may conclude that these are the morbid 
conditions which usually prevail in connection with this sort of palsy. 

The mode in which the diseased action is propagated to the nervous substance 
so as to induce Paraplegia is the next branch of this mteresting enquiry which demands 
our notice. Much difference of opinion exists concerning the proximate cause of those 
long (continued contractions of the affected limbs, which form so remarkable a feature 
in this disease. It has been contended by some that they must depend on the slow 
and gradual pressure to which the spine is subjected when the vertebrse are bent out 
of their natural direction, or on the twist which is given to it when the pressure is 
alight. Others have believed that these sjinptoms are always referable to a slow 
inflammation e;xcited by the neighbouring disease, or to an extension of the same 
morbid action to the contents of the canaL It seems to me the latter way of 
accounting for these phenomena is the most rational » and most in accordance with 
acknowledged facts. In the first place they may occur without the existence of any 
pressure whatever, and in these cases there has been found tliickening or other diseased 
state of the dura mater with adhesions of its surface, increased vascularity of the 
pia mater, and sometimes softening of the spinal marrow.* Again, by judicious 
ti'eatment, patients are occasionally cured of all paralysis, though the distortion {and 
of course the twisting) remains as before. 

Tins view is also supported by analogy* In idiopathic arachnitis of the spine or 
head, and in the early stage of encephalitis, the muscles are affected with rigid 
spasms of a somewhat similar character. These several circumstances seem to make 
it probable that the Paraplegia I have described depends immediately upon a very 
gradual and subdued species of inflammation which has its seat in the spinal column 
and its investing membranes, sometimes upon actual pressure exerted on it. 

To enter upon the treatment would render it necessary for me to curtail the 
observations which are to follow on some other modifications of spinal Paraplegia, and 
I shall therefore pass it over on the present occasion, 

It will be advisable, in the first place, to say a few words respecting a chronic 
inflammation of the spinal cord, very analogous to that just described, excepting in its 
arising without any obvious cause. It is, however, of comparatively rare occurrence, 
Aberceombik and Oltjvler mention instances of it, but without entering very fully into 
the subject, and all I can do is to give the substance of their observations. " There is 
generally some uneasiness in the back with paralytic symptoms, beginning in a part of 
a limb and in a slight degree^ and advancing very gradually to confirmed palsy. The 
lower extremities are most commonly afiected, but in some the arms only, in others aU 
the limbs. There is sometimes permanei^t contraction of the affected limbs, and 
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sometimes there are spasmodic aflections of tliem, and the disease may fso on in this 
manner for years, and at last be fatal by ramollissenient. It is reasonable to believe 
that the affection is originally seated in a small part of the nervous substance, that it 
may continue for a long time in a state of simple inflammation, and then subside, or 
that it may terminate by a permanent change in the structure of the part, generally 
with some degree of induration. When it proves fatal, it seems to be so by passing 
either into ramolUssement or into partial and unhealthy suppuration." 

In consequence of the similarity oljservable between the symptoms of this 
remarkable affection, and those which attend that specries of Paraplegia where the 
disease of the bones is not manifested by the ordinary signs, it will be difficult, and 
often impossible, to distinguish between them in the earlier stages. But caries of the 
vertebral cohimn, however obscure at its commencement, before it proceeds to any 
considerable extent, always affords some indication of its presence, such as distortion 
of the spine, or chronic abscess. This essentially chronic disease, on the contrary, 
whose sluggish nature is its most notable characteristic, may remain in a dull, inactive 
state for many years, and when it at length tends to a fatal termination, it is still 
without those distinctive local signs that mark the disease of Pott. 

Acute inflammation of the membranes alone of the spinal cord, so far as I have 
been able to ascertain, is not attended with any paralysis. Where this has occurred, 
there has been commonly found an extension of the inflammatory action to the 
medulla itself, to which this symptom has been attributed. I shall therefore go at 
once to a consideration of acute myelitis, or inflammation of the substance of the 
spinal cord. 

The first phenomena generally remarked at the onset of the affection, in addition 
to those of general pyrexia, consist of numbness of the fingers or toes, accompanied 
with a degree of constraint of their motions, and sometimes a disagreeable sensation of 
cold. These symptoms spread successively over the whole of the limbs, and extend to 
the trunk. It may happen that either partial or general convulsions occur from the 
commencement of the inflammation, without there having been any uncomfortable 
formication or difficulty of motion. Together with or shortly after the appearance of 
these symptoms, the patient complains of a deep-seated pain of a more or less acute 
character, in some point of the spine corresponding to the part of the nervous centre 
which is the seat of the inflammation. This pain may propagate itself throughout the 
whole length of the back and into the limbs, and according to some authors is 
exasperated by the movements of the body. But it is probable that this last symptom 
has been noticed in cases of spinal meningitis, that have been mistaken for 
inflammation of the spinal marrow itself. According to Klebs the pain is augmented 
by decubitus on the back, especially when the patient lies on a feather-bed and not a 
mattress. Sometimes no pain is discernible in the back, and we may then employ, in 
order more conveniently to apply curative agents, the method pointed out by 
CoPELAND (which Frank has often found advantageous), and which consists in 
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carrying a Bponge dipped in hot water along the course of the spine. When it 
arrives opposite the inflamed portion of the medulla, the patient immediately 
experiences a sensation of burning heat. It is also well to ascertain the height to 
which the pain extends by firm pressure or percussion on the spinous processes. This 
will frequently enable us to detect a morbid sensibility in parts which had hitherto 
never been the seat of any appreciable uneasiness; and in cases where pain exists, its 
being increased by this pressure will serve as a distinctive mark of its real nature, 
and will prevent us from falling into the error of confounding it with rheumatism > 

Sometimes the paralysis pursues an upward course, gains successively the upper 
portions of the trunkj the superior extremities, and proceeding gradually, causes 
cessation of respiration and death by asphyxia. Sometimes it follows an opposite 
direction, and spreads i I self from above downwards. In certain cases a loss of motion 
occurs without alteration of sensibility; in others, but more rarely, sensation alone is 
destroyed. The upper extremities, or one of them, may be paralysed before the lower, 
or vice versd. The paralysis may also occur in a very sudden manner, so that the 
patient if walking shall instantly fdll, quite helpless. This singularity has been 
observed also in many cases of cerebral ramoUissement, especially by Andrau 
CALJJEfL, in a rather recent work on diseases of the spine, has also particularly 
adverted to it. These symptoins will also vary very much according to the region of 
the spine affected with inflammation, and also according to its extent. Motion or 
sensation will be impaired according as the anterior or posterior columns are its 
chief seat, as many observations show. When the myelitis exists in the dorsal or 
lumbar*regions the lower members are alone affected, and the upper extremities suffer 
only when the cervical portion of the spinal marrow is inflamed. But cases are on 
record which prove that it is not always thus, and that parts situated below the 
disorganised point may sometimes preserve both motion and sensation. This circum- 
stance is, however, a rare exception to the usual course of the symptoms. There are 
numerous other distinctions which jihysiology would lead us to anticipate in connexion 
with the different regions which, however, have little refereiice to the immediate 
subject of this paper » I shall content myself with extracting the following passage 
from Ollivikr : " Paralysis of the lower limbs," says he, " with involuntary discharge 
or retention of the excretions, is observed especially in cases where the inferior part of 
the dorsal portion and the lumbar portion or rather the inferior bulbous extremity of 
the medulla is the seat of inflammation. The patient experiences a deep-seated pain, 
confined to the region of th^ loins, sometimes with severe colic, convulsive 
contractions of the abdominal parietes, or a feeling of great tightness around the 
waist/* 

Acute myelitis may terminate fatally in a few days. The post mortem appearances 
may be classed under the following heads, Eamollissement, undefined suppuration, 
abscess. Induration is also mentioned by some authors as being by no means an 
uncommon result. I am not aware that these can be distinguished from each other 
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until the scalpsl reveals them ; and it is doubttul whether any pra(;ti<!al benefit could 
be derived from a more exact knowledge of their distinctive si^ns, did such exist. The 
diagnosis between the paralysis arising from acute inflanunation of the medulla, and 
that attending the forms of disease first mentioned, will require no further comment 
than what a bare enumeration of their symptoms has already afforded. 

I shall next speak of congestion, and of serous and sanguineous eflusions in the 
spinal cord as causes of Paraplegia. Betardation of the circulating Uuids may exist 
in almost everj^ possible degree, and it may be acute or chronic, and of an active or 
passive character. To congestion and distension of the vertebral sinuses and veins, 
certain pains in the back and inferior members, sciatic neuralgias, slight lameness, 
trembling and convulsive movements, and even torpor or paralysis of these members, 
as well as several epileptic and tetanic phenomena, may not unreasonably be attributed. 
A sudden paralysis of the limbs, followed by asphyxia from impeded respiration, 
may take place, and no other morbid appearance be met with than a preternatural 
engorgement of the vessels of the cervical spine. The congestion may likewise be 
chronic or habitual, hi the same manner as local congestions continually occur in other 
parts of the body. By long continued distension the venous trunks acquire a varicose 
and dilated state and become Very liable to fresh and sudden accessions, especially on 
the cessation of any accustomed discharge, and which may be fatal by rupture of their 
coats, and extravasation of their contents. In this manner we may account for some 
of those cases in which the patient, for a number of years, is liable to occasional 
numbness in some part of the body, and is finally carried off by a sudden attack, 
though in these the brain will generally be found the organ chiefly affected. The 
appearances after death from congestion of the spine are generally of a character easily 
recognised, though it must be allowed often ambiguous, from the liability there is of 
cadaveric changes being mistaken for them. This circumstance will always make it 
diflicult to ascertain with accuracy the peculiar symptoms which may be referred to 
this state of the circulation, and I believe Uttle certain is known on the subject. As 
any impediment to the- transmission of the venous blood through its natural channels 
in other parts of the body will prove a C(Mistant cause of a separation of its serum 
through the capillaries, so there can be no doubt that this is a frequent source 
of serous effusion within the spine. Serous effusion may occur as a result of 
inflammation of the membranes, or it may gravitate from any part of the contents of 
the skull within the dura mater. 

The vertebral canal in its healthy state is very faf* from being filled by the medulla 
spinalis. At its posterior and lateral parts the dura mater is loosely connected with 
the bones, and the subarachnoid cavity contains as much as two ounces of serum, and 
sometimes more. Any increase of this quantity will necessarily exercise compression 
on the spinal cord, and the s}Tnptoms will be of corresponding nature ; convulsions 
occurring in paroxysms, and Paraplegia of the inferior extremities. The patients will 
often die comatose from simultaneous occurrence of effusion in the brain. When the 
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sennn is found within the dura mater there is great probability that it may have 
percolated the tis.sue of the pia mater^ or have fallen to the lower part of the arachnoid 
cavity. In these ca^es there will, of course, be found considerable effusion on the 
hemispheres, and at the base, and very probably within the ventricles. Tlie aerum 
found here rnay differ in colour or appearatice from that met with \n the oord, and 
when this happens, it will furnish a strung presumption that they are independent of 
each other. 

Extravasation of blood in the spinal canal may take place external to the dura 
mater, between the membranes, or in the substance of the medulla. It is of very rare 
occurrence, and ifi generally the conseciuence of some external injury or previous 
disease. It may also he occasioned in a wubject predisposed to apoplexy, or by any 
strong irritation of the part, such as that excited by strychnine. The seizure will, of 
course, be sudden, and will be attended with no disturbance of the intellect. There will 
be pain, often very severe, in the situation of the extravasation, with general eonvulfions 
and palsy of the parts situated below, The duration of the attack will vary very much 
with the region in which the lesion exists, sometimes not exceeding a few hours, in 
other instances amounting to several days or even monthe. When the haemorrhage is 
of small extent, it is probable that recovery will take place, and it is reasonable to 
conclude that similar changes to those which are effected in the brain after sanguineous 
effusion, whether of a reparative or destructive kind, may equally ocpur in connection 
with this disease, when the cord is the seat of it. In consequence, however, of the 
great scarcity of well-observed casep, it must be admitted that this statement rests 
almost solely on analogy* Certain diseases, which materially alter the tissue of the 
spinal marrow, or which, developed in the neighbouring parts, press upon this organ 
and impede its functions, must now claim some share of our attentiqn. 

Under this liead may be included cancer, and its varieties ; tubercle, fungous, 
Heshy, or osseous growths, hydatids, or aneurysmal tumours, &lc. Their usual symptoms 
are those which accompany any slow compression uf this organ, and they vary 
according to the height at which the organic lesion is placed, and according as it 
occupies the whole cord, or only a part of it. Thus, when an organic lesion it situated 
in the lumliar region, if it hf. as yet slight, and presses upon or destroys only a 
portion of the medulla, there m,ny be numbness, pain, insensibilityj and difficulty in 
moving the lower extremity of the same side m the prganic lesion. In proportion 
as the disease presses upon the wliole cord, will the Paraplegia be more or less coni- 
plete. At length, after the lapse of various periods of time, according to the nature 
and progress of the disease, the Paraplegia becomes complete. The patient drags on 
a miserable existence, which at length terminate.s l>y the formation of gangrenous 
eschars on all the parts upon which the weight of the body rests. Cancer of these 
parts (of the spine) may perhaps be recognised by lancinating pains, returning at 
intervals, which are most frequent towards the end of the disease ; by the yellowish^ 
pallid tinge of the skin ; by the existence of cancer in another situation; and the age 
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of the patient, since it is rarely that this disease attacks very young subjects. 
Tubercle may sometimes be known by the presence of this* disease in another organ ; 
by the age of the subject, ordinarily young ; and by tlie absence of the preceding 
signs. Osseous tumours may co-exisl with tumours of a similar nature, visible 
externally, or with a general syphilitic taint. 

Aneurysmal swellings will most probably be reco^/nised by their usual s}7nptoms 
As for the other diseased growths, it is, I believe, impossible in the actual slate of 
science to assign them any certain characters, but their extreme rareness and 
incurability makes this a matter of little regret. I have met with a case in which the 
disease was fungoid and sufficiently easy of diagnosis as it appeared externally. The 
bones which protect the spinal marrow are of such strength and thickness, and are so 
amply covered by the muscles, that a fracture of them is rare. When it o<?curs the 
displacement which attends it, and the shock given to the cord are so great, that 
Paraplegia is the nearly constant result. The displaced vertebrae may so press upon 
the spinal cord as to effect a complete laceration of it, without any rupture of the 
membranes. If the injury is situated above the origin of the phrenic; nerve death 
immediately follows ; if below, the patient may live for many days, and sometimes for 
several weeks, but the attempts to repair the mischief usually ])roduce so much 
irritation in the cord that irreparable disease or a lingering death is the result. 
But the spinal cord may receive most serious injur)' without fracture of the vertebrse, 
though probably never without some degree of violence being inflicted either on the 
ligaments or intervertebral cartilages. In these cases paralysis may immediately 
supervene and gradually disappear, or it may follow after a considerable interval of 
time, proving eventually fatal. In nearly all the cases in which Paraplegia follows an 
injury to the spine some vessels are ruptured and blood is effused, which may cause 
an aggravation of the symptoms. This extravasation, however, may take place 
without any injury being apparent in the adjoining parts, from the mere effect of the 
violent concussion occasioned by the blow. The Paraplegia will not in this case be 
instantaneous, and the patient will perhaps rise after the accident and walk some 
distance ; but in the course of a few minutes as the blood flows paralysis will 
supervene. If it is external to the membranes, and proper treatment be employed to 
prevent a recurrence of the haimorrhage, the paralysis will soon partially disappear 
in consequence of the e^^travasated fluid becoming spread over a larger surface, and 
thus pressing less forcibly on the medulla. As the blood is finally absorbed com- 
plete recovery may ensue, an instance of which, I believe, I have had an opportunity 
of witnessing. 

Some ambiguity will often arise in the diagnosis of chronic cases of Paraplegia, 
which depend essentially on disease of the spine, from the co-existence of certain 
doubtful symptoms of cerebral disorder, which the practitioner, aware of the 
acknowledged obscurity of some organic lesions of the brain, sometimes allows to 
throw a veil over the real cause. These generally originate in a slow extension of 
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inflammatory action along the membranes or medullary substance of the cord up to 
the brain itself. But these should be carefully discriminated, and to do this it is 
necessary to ascertain which set of symptoms were the first to appear. It will often 
be found that those connected with the head have been consecutive to the others. 
When the disease depends upon the spine, some local tenderness, fulness, or 
prominence will commonly be found, if searched for, in some portion of the back ; 
and if this is present without much disorder of intelligence, or other clear evidence of 
cerebral disease, we shall probably be not far wrong in considering it to be spinal 
paraplegia. If, on the contrary, there are present mg.rks of a disturbance of the 
functions of the brain without any such local signs of spinal disease we may conclude 
otherwise. 

There are also other anomalous kinds of paraplegia of an hysteric character, 
which will generally be recognisable from their intermissions, and from the subjects in 
whom they appear; and some causes, occurring in connection with disease of the 
kidneys without any appreciable spinal lesions, were published some years ago by 
Mr. Stanley. Tlie symptoms, however, by which these are to be discriminated, are 
quite unknown, and such forms are thought to be extremely rare. 
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Written in the Spring of 1834. Read before the Birmingham Medical Students' Debating 

Society. 



If there is one subject more imperatively detiianding the attention of the surgeon 
than another, it is that which we are about to take into consideration this evening. 
At no time, and in no situation will so much coolness, promptitude, and judgment be 
required, nor so thorough an acquaintance with the means which lie within his power, 
be necessary, as on an occasion of alarming haemorrhage. Unlike most of the other 
great duties which devolve upon him, this is sure to come at an unlooked for moment, 
and often under the most disadvantageous circumstances of time, place and opportunity. 
If the bleeding be profuse, and a strong sense of danger arise in the minds of the 
bystanders, their terror and confusion will be tenfold increased ; and thus it usually 
happens that the difficulties wliich stand in the surgeon s way are multiplied, in pro- 
portion to the necessity there is for overcoming them. Let it be remembered that it is 
a perfect knowledge of the various means and principles of restraining haemorrhage 
that alone can give him confidence in the hour of ti ial, and enable him to direct his 
measures with the calmness and decision essential to success. At such a crisis 
ignorance is culpable, and entails not only bitter reflections^ but just disgrace. 

Haemorrhages may be classed, first into arterial and venom. They may also bv*. 
divided in a diflereut way, viz., into those which originate in general causes, and occur 
in internal organs ; and those which arising from specific external cause, require 
chiefly a local treatment, and though this plan is liable to some objections, I shall partly 
adopt it here. Among the former may be included sanguineous apoplexy, epistaxis, 
haemoptysis, haematemesis, haematuria; cystorhagia, with uterine and haemorrhoidal 
haemorrhages, and many others. Nothing more than a bare mention of these is now 
necessary. Of the latter form may be enumerated — bleeding from wounds of every 
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kind, and this is by far the most numerous and important chiss ; from sphacelation of 
aneurismal sacs, from ulcerations, from sloughing, from fungous growths, and from 
varicose veins. 

In the following remarks I purpose to confine myself chiefly to a consideration of 
the effects of wounds of arteries. The nature of the enquiry ai)pears to require that I 
should first point out the general consequences resulting to the system from loss of 
blood, single or repeated ; next, to recount the means employed by nature and art to 
secure the patient from further loss of blood, and the local changes consefjuent on a 
failure of these; and lastly, to add a few words on what has been aptly termed the 
haemorrhagic temperament. 

1st. Syncope may be considered to be the first of the decided effects of loss of 
blood. Before it can take place certain conditions must be fulfilled. The patient must 
have a requisite degree of strength. Tlie flow of blood must l)e suflSciently rapid, and 
an upright posture must be more or less maintained. These are generally essential, 
and when one or other is wanting a state bordering on death is produced far different 
from syncope. In syncope, occurring as an effect of hasmorrhage, all the phenomena 
appear to be dependent on a sudden abstraction of blood from the brain. The 
languor of the eye and of the expression, the peculiar affection of the respiration, the 
sudden diminution or cessation of the heart s action, the loss of power over the 
voluntary muscles, the nausea and relaxation of the sphincters, all originate in this. 
There are also other facts connected with it which plainly show that fainting depends 
mainly on the condition of the brain, and only in a secondary degree on that of the 
heart itself. Syncope, when connected with haemorrhage, is the first, and one of the 
principal of nature's resources for its suppression, and instead of its being regarded, as 
is frequently the case with the inexperienced, in the light of an evil to be avoided, it 
should be encouraged by assuming the erect posture. When once procured, however, 
the horizontal position is to be resumed, as sudden dissolution has not unfrequently 
occurred from a neglect of this precaution. The countenance becomes pale and sunk, 
the energy of the brain is lost, the action of the heart gradually ceases, the surface and 
extremities are cold, gasping respiration succeeds at more and more distant intervals, 
and the patient at length sinks exhausted. 

But it is not always that the train of symptoms I have related follows a copious 
haemorrhage. It has been noticed by several distinguished pathologists — among 
others by Dr. Marshall Hall, Dr. Kellie, and Dr. Armstrong — that the brain is 
sometimes affected by loss of blood in such a manner as to cause convulsions. Dr. 
Kellie observes that "fits resembling apoplexy and epilepsy, as well as fits of 
syncope, occasionally supervene to venaesection of the arm," and Dr. Armstrong states 
that "bleeding to syncope in young children may sometimes lead even to fatal 
convulsions." 

The action of the heart returns to its usual standard after an ordinary faintness 
produced by loss of blood, provided the cause be removed. The power by which this 
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is effected is one inherent in our constitution, and lias been denominated reaction, but 
after repeated abstractions not sufBciently great or sudden to produce death, a state 
of excessive reaction supervenes, that presents a highly interesting series of phenomena, 
a study of which in of the utmost moment. Upon due information on this point 
depends almost the whole of our after treatment in many cases of heemorrhage, and 
numerous instances are on record in which the irritable and throbbing beats of the 
arterial system^ consequent upon it, in conjunction with other fallacious symptoms, 
have led to the adoption of a treatment as fiital as it is indiscriminate, I allude more 
especially to that mistaken practice of bleeding when the system is no longer competent 
to rally» and when every succeeding drain, though productive of temporary alleviation 
to the Bufierer, but tends to hasten dissolution. 

As the phenomena of syncope appear to be altogether referable to a peculiar 
condition of the brain, so those of excessive reaction depend as obviously on an 
affection of the heart and arteries. In proof of this it may be observed that the 
affection of the brain in syncope is immediately followed by disorder of the respiration, 
of the circulation, and of the functions of the digestive organs, wliile in excessive 
reaction on the cuntraiy, tlie organs of the circulation are alone impaired ; there is an 
absence of those that mark cerebral lesion, the respiration may be quickened, but the 
senses maintain their seat, the eye does not lack vivacity, the expression and the 
manner are lively, the appetite is good. Even the process of assimilation goes on 
uninterruptedly within certain limits. One of the dogs subjected by Dr, Marshall Hall 
1o the loss of blood, gained half a pound in weight instead of lording, although he had 
been bled seven times and lof^t 35 ozs. of blood in the space of a week. 

In excessive reaction there is a peculiar irritable, jerking pulse, for the most part 
easily compressible. Many arteries of moderate size are now felt and even seen to 
throb, which in a healthy stale cannot be distinguished. In extreme cases, the 
inordinate action of the heart is attend etl with a sound like that caused by a saw or 
tile — called by the French "bruit de rape,*' and in the more exquisite forms which 
occur chiefly in those of vigorous constitution, there is a throbbing pain in the head— 
the energies and sensibilities of the brain are morbidly augmented. There is 
intolerance of light and sound, and sometimes fearful dreams from which the patient 
starts in a state of temporary delirium. Mr. Cook, in hia able abridgment of 
Morgagni, says that he has observed the symptoms of cerebral fulness and local 
congestion after copious depletion, even when the general circulation was feeble and 
the extremities oold^ and he attributes it to mental excitement from very slight 
causes. 

To excessive reaction there occasionally follows another distressing train of 
symptoms^ preceding dissolution, mainly depending on a diminished energy of the 
brain from defective stimulus. The heart loses its full and throbbing beat, and the 
pulse its jerk and power; there is a tendency to dozing; the eyes are dim, the lip 
falls, the respiration grows deep, laborious, and effected chiefly by the diaphragm and 
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abdomizud muscles, the accumulated secretion of the air passages giving rise at every 
effort of the patient to a prolonged rattle ; the action of the sphincters is impaired ; 
the pulse becomes feeble, and the state of the secretions of the stomach and intestines 
is disordered, accompanied with a total loss of appetite. The last stage is denoted by 
a pale and sunk countenance, inquietude, jactitation, delirium, and coldness of the 
extremities, and gasping convulsively at longer and longer intervals, life ceases. 

2nd. Let us now turn our attention to tlie means employed by nature to stop 
haemorrhage from wounded arteries. It has been matter of surprise to some that 
this division of our subject, upon an acquaintance with which we must necessarily 
ground our practice, should, for so many centuries, have been involved in doubt and 
obscurity, and should have received little or no elucidation from the experience and 
zeal of our early writers. This we cannot but lament, for so extensively is almost every 
department of surgery connected with this, that the progress of the art has been for 
ages retarded, and terrible, though often unsuccessful, treatment employed from deficient 
information on this point. The older surgeons seldom ventured on the most trivial 
operation without a constant dread of haemorrhage, and we turn to more recent times 
to find how a diligent search after truth, aided by careful experiments and strict 
induction, has at length enriched our knowledge, and conduced to the introduction ol 
many celebrated improvements of modern surgery. It >^ ill be sufficient if I allude to 
the immense contrast existing in the different success of amputations and of operations 
for the cure of aneurism at the periods I mention. 

The process employed by nature for the suppression of haemorrhage and the 
j eparation of wounded arteries is not the same in every instance, but differs according 
to the degree of injury the coats of the vessel have sustained. If it amount to a simple 
puncture only, and the external opening be not too free, the impulse of the blood 
causes the cellular membrane connecting the artery with its sheath to be injected, and 
a thick layer of coagulum is formed which closes the orifice of the vessel. In a few 
hours the cut surfaces of the artery inflame, and the wound is healed by the adhesive 
inflammation. When the injury is small the integrity of the canal remains, and after 
a time the cicatrization cannot be discovered either on its internal or external surface ; 
but when the wound is more extensive, a larger quantity of lymph is poured out,, 
which in some measure obstructs the canal of the vessel. 

But in severe transverse wounds, and complete divisions of arteries, a process 
wholly diflerent takes place. As union of the cut extremities is prevented by the 
retraction of the vessel within its sheath, the obliteration of its canal is effected, 
nutrition to the parts which it supplies being carried on by means of collateral 
channels. 

It was Petit, the surgeon, who first endeavoured, about a century ago, to explain 
the means which nature employs for the suppression of haemorrhage. He conceived 
that bleeding from a divided artery is stopped by the formation of a plug of coagulated 
blood, situated partly within and partly on the outside of the extremity of the vessel. 
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This plug lie thought afterwards to become attached to the inside of the vessel, to 
the cut extremity, and to the surrounding parts, MoRAKn, a few years after, published 
additional observations. Allowing that the coaguhim had some effect in restraining 
haemorrhage, he contended that a constriction of its circular fibres, by which the 
calibre is diminished, and the retraction and consequent thickening of its longitudinal 
fibres, were the principal means by which the canal of the vessel was closed, Shaupe, 
also, was of this opinion, Pontkau considered that the tumefaction of the cellular 
membrane, at the circumference of the extremity of the divided artery, furnished the 
principal impediment to the flow of blood. Gooch, White, Ancm, and KrRKr-AKD, 
asserted that it was owing to the constriction and retraction of the extremities of the 
divided vessel that hEemorrhage was suppressed, and Mr. John Bfjx fancied that when 
hfieraorrhage stops of its own accord it is owing solely to the cellular membrane which 
surrounds the artery being injected with blood. 

These theories all impute the suppression of hoBmorrhage to one or other of the 
attendant circumstances, to the exclusion of such as certainly form a conspicuous part of 
the process, and it was not till Dr. Jones published his elaborate work in 1805, that 
the true pathology of the subject was fully understood. He demonstrated that the 
blood, the action, and also the structure of arteries, their sheath and the celluhir 
membranes connecting them, as well as the soft parts adjoining, were all concerned in 
stopping hemorrhage from a wounded vessel. By an extensive course of well 
conducted experiments, he was enabled to prove that a sudden retraction 
of the artery within its sheath and a slight contraction of its extremity, were 
immediate and also permanent consequences of its division. In withdrawing itself 
within its sheath, it lacerates or stretches the cellular fibres connecting them, and 
these tend to entangle the blood as it flows. The blood passing externally is extra- 
vasated between the vessel and its sheath, and into the cellular membrane in its 
vicinity in proportion to the open or confined state of the wouiuL Thus a coagulum 
is gradually formed in the sheath and surrounding parts, which is the first complete 
barrier to the flow of blood. The formation of this clot would not so speedily be 
effected if the action of the heart and arteries was not diminished in proportion to the 
rapidity and extent of the abstraction of blood from the system. When fainting 
occurs, the impetus of the blood is almost wholly removed, and its coagulation pro- 
ceeds without interruption. The mouth of the artery being no longer pervious, nor a 
collateral branch very near, the blood just within it is at rest, and forms in general a 
slender conical coagulum, neither adhering to its sides, nor filling its cavity; but 
attached by its base to the external clot, the one first described. In a short time the 
cut end of the artery inflames, and the vasa vasornm pour out hnnph between the 
external and internal coagula, which adheres to them, and in some measure is inter- 
mingled with them, and which is firmly united all round to the inner coat of the vessel. 
It is on this coagulum of Ij-mph that the permanent suppression of haemorrhage 
depends, and whUe it is forming within, the extremity of the artery is further secured 
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by a gracUial contraction which it undergoes, and by an efiusion of lymph between its 
tissues, and into the adjacent parts. Lastly, the extremity becomes blended with the 
surrounding structures, the continuity of the canal as higli up as the next lateral 
branch is lost, and a thin ligamentous cord alone remains. Meanwhile the current of 
blood is determined to the collateral arteries, which enlarge and become capable of 
supplying those parts which would otherwise be deprived of circulation on account of 
the destruction of their own vessel. 

Dr. Jones's experiments prove that an artery if injured only to a moderate extent 
is capable of complete reparation, and that even oblique and transverse wounds, if not 
exceeding a fourth of the circumference of the artery, are enabled to reunite and heal 
so as to afford no material obstruction to the flow of blood. It is not easy to ascertain 
the exact degree to which an artery may be wounded, and the continuity of its canal 
nevertheless preserved ; for if the wound is large and still capable of healing, yet the 
quantity of coagulable lymph poured out is so great as more or less to impede the 
onward current of the blood, and if the wound is larger the remaining fibres speedily 
become torn or ulr^erated, and the ends retract within the surrounding parts. It is 
this operation of nature that surgeons have accelerated by completely severing a 
bleeding artery that has been merely punctured or partially divided. 

The means by which haemorrhage from a lacerated artery is suppressed are the 
same as when an artery is wounded or divided by a cutting instrument. They are, 
however, frequently more certain of their end in consequence of one or two circum- 
stances which I will advert to. The vessel is usually separated in some measure from 
its connections, which, by causing a greater irregularity of the surface of the wounds, 
allows of the more speedy retention and coagulation of the blood about the mouth of the 
artery. Again, the internal coats are often more extensively abraded in lacerated 
than in cut arteries, and a larger quantity of adhesive lymph is thrown out on their 
surface, to which the internal coagulum intimately adheres. But it cannot be denied 
that where the effect of a severe laceration is to divide the coats of the artery in an 
uneven or irregular manner, the wounded surfaces will not in all probability be 
opposite each other, consequently no union can take place between them, and 
secondary haemorrhage will ensue. 

3rd. The processes of nature being in most cases of dangerous external 
haemorrhage wholly inadequate to sustain life, the aid of art has been from the 
earliest times invoked to second them. I shall proceed to notice in a cursory manner 
the various surgical means which have been adopted with this view. The most 
obvious, and certainly the most effectual of these is pressure, applied either to the 
trunk of the bleeding artery or to the wound itself. It is on this principle that the 
tourniquet, the ligature, and the application of a roller and compresses, become 
useful in the suppression of haemorrhage. The actual and potential cautery, and 
styptics, however, have a different mode of operation. K we for a moment glance at 
those numerous remedies denominated styptics, which at different periods gained a 
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fleeting popularity as specifics against haemorrhage, and remember the ill-success 
attending the practice of the older surgeons, we shall be convinced of their inefficiency 
in cases where any artery of even moderate size is wounded. From a consideration of 
their ahnost universally irritatiEg nature, the most judicious practitioners of the 
present day seldom employ them in recent wounds. Cold, however, which, no doubt, 
has a styptic quality, is to be excepted. Their application is sometimes indicated m 
bleedings from uleex^ated surfaces, where the vessels appear to have lost their natural 
disposition to contract, or cannot be secured by the ligature. Styptics seem to exert 
their beneficial influence in restraining haemorrhage by promoting the contraction of 
the vessels. Sponge and agaric, substances which have usually been classed under this 
head, appear to act rather on the principle of pressure. By their soft and yielding 
properties they insinuate themselves into all parts of the surface, at the same time that 
their porous nature, arresting the blood as it Hows, accelerates the formation of the 
coagulum. The actual and potential cautery, formerly so much used, are now almost 
entirely laid aside. The latter is occasionally applied to haemorrhages occurring after 
the extraction of teeth, and the application of leeches ; and in other cases where the 
bleeding is obstinate and the situation or nature of the part precludes the possibility 
of tying the vessel 

Compression is one of the most certain and simple modes of putting a stop to 
any bleeding which arises not so much from any individual vessel as from a general 
surface. Surgeons formerly stuffed the cavities of wounds with lint and charpie, 
making pressure at the same time by means of a roller apphed tightly over the part, 
but this practice has been justly abandoned. It has been advantageously retained 
where a large artery is wounded in a situation where it is impossible to apply the 
ligature. If compression be attempted when an artery has been merely punctured, 
and the external wound is slight, the integuments are to be brought together and the 
compresses to be placed over them. When an artery runs superficially over a bone, 
compression may sometimes be resorted to successfully in place of severer measures. 
The tourniquet is an instrument which acts on this principle. Its advantages are that it 
makes the principal pressure on the point where the pad is placed, viz*, the main 
artery of the part ; that this pressure can be regulated with the utmost exactness, and 
does not require the aid of an assistant to preserve it ; that it can be relaxed or 
tightened in an instant; and, that when there is apprehension of secondary 
hemorrhage, it may be left loosely round a limb, ready to be tightened at a moment's 
warning. It is only used in cases of profuse bleedings until further means are 
undertaken for its suppression, the effects of which are more permanent. This 
instrument was totally unknown to the ancients. 

Although mention is made of tying the vessels for the purpose of stopping 
hflBmorrhage both by Celsus and Galen, the ligature was not brought into general 
use till the time of Ambrose Par£, who employed it in amputations. The insecurity 
of those n J cans I have already spoken of renders this by far the most safe and 
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certain method of treating wounded arteries ; and it may be considered as an 
established rule in surgery that whenever a large artery is injured no styptic 
application should ever be employed, but Immediate recourse had to the ligature. 
When an artery is properly tied the internal and middle coats are completely 
divided, the wounded surfaces are retained in exact apposition, and the circulation 
of the blood through its canal is stopped. The end of the arterj- next inflames, and 
lymph is poured out, which permanently and eiSectually unites the wounded surfaces 
already in contact, and by becoming eiSused for some extent between the coats 
and on the surface of the wound, the ligature is enveloped in it. The thread then 
acting as a foreign body, causes sloughing of that portion of the external coat of 
the vessel situated immediately within its ring, which is soon separated by ulceration 
from its attachments and comes away with the ligatura Finally, the canal of the 
artery is generally obliterated both above and below the part where it was tied, as 
far as the first lateral branches. This latter effect, however, is not constant. The 
circulation to the parts remote from the heart is carried on by means of collateral 
vefcisels, as in the case of division of the artery before mentioned. 

On account of the free anastomoses existing between different parts of arterial 
trunks, in every region of the body, it is necessary in case of a wounded artery, 
to secure both ends with the ligature : a neglect of this precaution has more than 
once proved fatal. 

Much has been said and written with regard to the sort of ligatures to be used 
and the manner of applying them. It is now, I believe, pretty generally acknowledged, 
that the description recommended by Dr. Jones best promotes the successful progress 
of the several steps I have noticed. He considered those preferable which are 
round and very firm, and particularly deprecated the use of such as were broad 
and flat. In the application of them he cautioned surgeons against a then prevalent 
fault, that of not tying the knot sufficiently tight, by which a division of the internal 
coats, and consequently a union of their surfaces, fails to be effected. 

4th. It sometimes happens that the measures adopted by the surgeon for the 
suppression of haemorrhage are found of no avail ; and that notwithstanding every 
precaution both in the local and constitutional management of his patient, 
secondary bleeding will occasionally occur. A few of the causes likely to induce 
this may be briefly mentioned. The old practitioners, whose imperfect knowledge 
of the true use of the ligature obliged them to resort to that most revolting of 
all remedies, the actual cautery, as a means of restraining hoemorrhage, frequently 
had the mortification of seeing their patients sink from the effects of renewed bleeding 
on a separation of the eschar. Even the ligature itself does not succeed in certain 
cases. K completely flat or irregular it is apt to cut through the middle and 
internal coats of the artery more completely at some parts than others, and by 
extending beyond the point of adhesion, and exciting ulceration, it will expose 
the cavity of the vessel and give rise to haemorrhage. If the thread be applied in 
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an uneven manner, so as not to form a circle round the artery, as the fibres gradually 
retract or partly ulcerate, the loop will be too large to constrict the tube, and 
consequently it will become loose and liable to be thrown off. The same effect 
will probably follow if other substances are included in the ligature. Sometimes, 
in consequence of a morbid condition of the coats of an artery, the usual effusion 
of lymph will not take place, but the in6ammation will terminate in ulceration or 
sloughing. The importance of absolute quietude in promoting the union of wounds 
in general, indicates the necessity for its observance after the ligature of an artery. 
The facility with which newly cicatrized surfaces are torn asunder shows how easily 
the slender and recent adhesion at the extremity of a tied artery may be overcome 
by the movements of the patient, and points out the important caution, that of not 
endeavouring by force to expedite the detachment of the ligature. There are other 
circumstances which may tend to the occurrence of secondary haemorrhage, but it 
M'ill not be suitable to occupy your time with a further enumeration. 

5th. In connection with the present subject, it remains for me to say a few 
words relative to that peculiar disposition to excessive haemorrhage from the slightest 
causes which exists in certain individuals. There is usually no difficulty of stopping 
the . bleeding for a few hours, but it invariably returns. On removing the dressings 
and clearing the coagulum from the wound, it soon ceases, appearing not so much 
to issue from any particular vessel, as to be a universal oozing from the surface. 
The surgeon applies caustics, compresses, and a tight roller, but in the course of 
a short time he is alarmed by a recurrence of copious bleeding. The patient may 
recover at length by the application of a powerful escharotic, or by freely laying 
open the wound, and removing all pressure, but when he next receives* any injury, 
the probability is that in spite of all surgical skill he will sink from exhaustion, 
the haemorrhage failing to be suppressed by the actual cautery or even tying the 
trunk supplying the part. A case of this nature occurred in 1817 and was recorded 
by Mr. BLA(ii)EN, in which the bleeding arose from the extraction of a carious tooth, 
having before occurred on a similar occasion, and from a wound in the head. Three 
analogous instances of this serious affection were admitted into the Birmingham 
Hospital about the same time, and all proved fatal ; and there has been one within 
the last twelvemonth. I am not conscious that anything certain is known of the 
proximate cause of this peculiar haemorrhagic temperament. 
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EXTRACTS 

Frmn * A Treatise on the Diseases and Injuries of the Larynx and Trachea/ 
Frederick Ryland, Surgeon to the Town Infirmary^ Birmingham, published in 
1837, and founded on an Essay, now in the Archives of the Royal College of 
Surgeons of England, for which Mr. Eyland obtained the Jacksonian Prize in 
1835. The Ca^es and Drawings here reproduced from the Treatise were 
communicated to Mr. Eyland by his friend, Sir William Bowman, then (1832-1837) 
House Pupil in the Birmingham General Hospital (containing 180 beds). 



Case. — (Edema of the Glottis, wnn Glanders. (* Treatise,' p. 64, Plate I.) 

William Wilcox,* aged 41, a groom of temperate habits, was engaged, in March, 
1836, in skinning a horse which had died of glanders. On the previous day he had 
run a thorn into the palm of the left hand, and he supposed that matter from the 
dead horse had come into contact with the sore. On the following day the hand was 
swollen, inflamed, and excessively painful ; it continued so for five weeks, when the 
inflammation suddenly receded from the hand and made its appearance on the inner 
side of the arm, a little above the elbow. In a few days it disappeared from the arm, 
and the thigh and calf of the right leg were similarly affected ; these remained 
inflamed for some time, but in October he recovered completely and returned to 
his work. 

In January, 1836, the same local inflammatory affections recommenced, and the 
right shoulder, the ankle, the knee, and the elbow, were consecutively attacked. On 
the 12th of July, at which time he was under the care of Dr. James Johnstone as an 
in-patient of the Birmingham General Hospital, his state was as foUows : — Slight 
swelling and undefined erythematous redness about the right elbow, a sharp and 
gnawing pain in the knee, which is very tender on pressure, absorbents on the inner 
side of the thigh inflamed ; great anxiety of countenance, flushed cheeks, tremulous 

♦ W. B.'s ' Case Book/ VoL iii., p. 106. 
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action of the muscles, liurriecl respiration, pulse 120, small and weak, thirst, and foul 
tongue. 

21st. Eegular nocturnal delirium, muscular tremor almost o(mstant; there is a 
wild and exhausted expression of countenance. Pulse 13(5, weak and fluttering. 
23rd. Muttering delirium night and day, constant tremors, pulse 140, skin hot .and 
dry. Eespiration much accelerated and accompanied with a loud scmnd. At 5 p.m. 
of the same day the respiration was very much hurried, and each inspiration was 
attended with a crowing noise audible at a consider-ible distance. Pulse small and 
very rapid, ]Drofuse perspiration, lips blue. No tenderness of the larynx on pressure. 
He continued in this state till 10 o'clock, when he died sulTocated. 

Dissection, Eleven IToiirs after Death. — Body nmscular and rather fat. The 
periosteum of the tibiro was thick, soft, and easily detached from the bones, and 
within its substance abscesses were found. All the glands of the body were healthy. 

Head. — A very vascular gelatinous membrane was found wuthin the arachnoid, 
on the surface of the brain, but more adherent to the dura mater than to the 
convolutions. The brain throughout was firm, and had a slight pinkish mottled 
appearance. 

Throat. — The orifice of the larynx was almost closed by a yellow, semi- 
transparent, (edematous swelling of the sub-mucous tissue of the lips of the glottis 
(Plate I.) ; the oedema extended also to the cellular tissue beneath the mucous 
membrane which covers the posterior part of the larynx and to the right tonsil, but 
the epiglottis was unafiected. Several vessels were seen penetrating the anasarcous 
tissue and ramifying in a very beautiful manner as they approached the surface. The 
mucous membrane lining the cricoid cartilage for the space of half an inch was of a 
light-green colour, inclining to violet, and covered with many yellow dots, where 
purulent matter was advancing to the surface, and in some situations the membrane 
was perforated and pus escaped. (Plate la.) On cutting through the mucous membrane 
the sub mucous tissue was found infiltrated with greyish pus. The inner surface of the 
cricoid cartilage was converted into a ring of bone, which was loose, and carious, and 
in contact with the pus. The trachea, bronchi, and lungs were healthy. 



Case. — Erysipelas ExTjaJDiNG to the Larynx from the Face. (' Treatise,' p. 68.) 

Thomas Simpson,* aged 35, a groom by occupation, was admitted into the 
Birmingham General Hospital under the care of Dr. Booth, on the 10th of November, 
1834, affected with hemiplegia, for the relief of which a seton was introduced in the 
back of the neck. On the 22nd erysipelatous inflammation commenced around the 
seton ; by the 24th it had extended to the cheeks. 27tli. There was sore throat and 

• W. B.'s « Case Book,' Vol. ii., p. 64. 
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great difficulty of swallowing. 28tb. It is with extreme difficulty that the patient can 
swallow even a tablespoonful of broth ; he lies in a state of stupor, with occasional 
delirium. 29tli. Deglutition worse, coma, respiration quick and sonorous, pulse 140. 
He died during the night. 

Dissection^ Eighteen Hours after Death. — ^The mucous membrane of the fauces was 
highly inflamed, and covered with flakes of recent lymph. The epiglottis was inflamed 
and tumefied, and its sub-mucous tissue was infiltrated with pus. Beneath the 
investing membrane of the lips of the glottis and the upper parts of the larynx, the 
sub-mucous cellular structure was in a sloughy condition and loaded with purulent 
matter. 

The details of the progress of disease in this case are rather meagre, but they 
show, in a manner sufficiently distinct, the extension of the inflammation from the 
cheeks to the fauces and pharynx, producing sore throat and impeded deglutition, and 
its farther extension to the larynx, when the breathing became (juick and sonorous. 

Case.— Phlegmonous Ebysipelas of the Larynx. (* Treatise,* p. 73, Plate II.) 

Thomas Bant,* a stout man, aged 67, had his leg broken by the kick of a cow, 
on the 22nd of December, 1834; he was immediately admitted into the Birmingham 
Hospital, under the care of Mr. Hodgson, and in five weeks the bones were nearly 
united. From the 2nd of February to the 6th, he felt generally indisposed, fancying 
he had caught a slight cold from having worn damp clothes, but he made no 
particular complaint to his medical attendant. On the 6th, he had shiverings and 
complained of lowness of spirits, weariness, pains in the loins, headache, and of 
slight soreness of the throat without any difficulty of swallowing. 7th. The tliroat 
is more painful and the fauces are found on examination to be a little inflamed. 
9th. He complains more of his throat ; the tonsils are tumid and red, presenting the 
appearance of cynanche tonsillaris. 10th. CJonsiderable enlargement of the right 
tonsil, without any appearance of ulceration ; difficulty of deglutition, but none of 
articulation ; no thirst, appetite moderate, urine plentiful ; some anxiety and pallor 
of the countenance. 11th. Tonsils much less tumefied, deglutition easier; his spirits 
are better; ate meat for his dinner; no cough, pulse frequent and small In the 
evening he drank some wine and water without much effort, and his voice was quite 
natural. In the middle of the night he awoke suddenly, and could scarcely get 
his breath ; exclaimed with difficulty that he was choked, and died in less than ten 
minutes. 

Dissection^ Thirty-four Hours after Death. — The throat was first examined. There 
was extensive deposition of pus in the cellular structure beneath the mucous 
membrane of the epiglottis, on its anterior surface and upper border (Plate U.). 

* W. B.'s * Case Book/ Vol. ii., p. 158. 
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The pus was infiltrated through the sub-mucous tissue, and not fornieil into abscess. 
When cut into, this part resembled accurately the sloughy and puriform condition 
of the cellular tissue of the extremities, in cases of phlegmonous erysipelas. Tlie 
pus extended outside the larynx between this organ and the pharynx, and the mucous 
membrane covering the right arytenoid cartilage was in a state of slough; the 
ventricles of the larynx and the rima glottidis were scarcely perceptible, owing 
to the very (Edematous state of the sub-mucous cellular structure. Tlie lar3mgeal 
mucous membrane was of a red mottled appearance, and covered with a thick coat 
of tenacious mucus. The trachea and bronchi were of a vivid red; they contained 
very little secretion. The lungs were much congested with dark blood, which flowed 
out in great quantities when they were cut into. The other viscera were healthy. 

[My friend, Mr. W. Bowman, house- pupil at the Birmingham Hospital, to whom 
I am indebted for this and the succeeding case, and for the drawings by which they 
are illustrated, remarks at the conclusion of the narration, *Hhere was no case of 
erysipelas in the ward where this man lay at the time of his attack, but the disease 
was very prevalent in the hospital. For a year before it broke out, there were no 
cases of this affection of the larynx, and there have been none since the hospital has 
been free from that scourge, which is now more than six months."— 



Case. — Erysipelatous LAKYNGms. Treatise,' p. 74, Plate III.) 

October 30th, 1834. Susan Thomas,* aged 46, was admitted, (m account of 
a fractured arm, into the General Hospital, Birmingham, under the care of 
Mr. Hodgson. At this time erysipelas was exceedingly prevalent in the wards of 
this institution. The fracture did well, but at the end of the fifth week she was 
seized with sore throat, accompanied by typhoid symptoms ; she had great difficulty 
of breathing, and died on the third day from suffocation. 

Dissection, — The fauces were inflamed (see Plate III.) ; the epiglottis was swollen 
and inflamed, with extensive deposition of pus beneath its mucous membrane and in 
the adjacent cellular structure at the root of the tongue; between the larynx and 
pharynx the cellular tissue was in a sloughy state, whilst the contiguous mucous 
surfaces presented patches of a vivid red. The inflammatory appearances did not 
extend down the trachea or oesophagus. 

[The evidence afforded by the cases which have just been related is, I conceive, 
conclusive as to the existence of an erysipelatous form of laryngitis from an extension 
of the morbid action present in the face along the continuous mucous surfaces of the 
mouth, fauces, and pharynx, to the larynx ; and also of another form or modification 
of the same affection, in which, the fauces being attacked by erysipelatous 

♦ W. B.'s * Case Book/ Vol. ii., p. 97. 
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inflammatioii, the disease may spread to the larynx, producing disorganisation and 
death, without the presence of any external erysipelas. It must have occurred to 
almost every surgeon to have witnessed erysipelas spread from the face to the fauces, 
producing pain and redness in that situation, with difficulty of swallowing ; though 
an extension of the morbid action to the larynx, I am inclined to think, is rather 
uncommon. The silence of most writers on erysipelas as to this point must be 
admitted as evidence of the rarity of the complication in question, for its fatal 
nature, when it does happen, would insure it from passing quite unnoticed. 
Dr. Gibson, in the third volume of the * Transactions of the Edinburgh Medico- 
Chirurgical Society,' describing the epidemic erysipelas at Montrose, in 1828, says 
"Sometimes the internal fauces were attacked; and if it spread to the trachea it 
generally proved fatal." In the following case that fell under my own observation, I 
have reason to believe the larynx was implicated, though the recovery of the patient 
still leaves it, in some measure, doubtful. — Eyland.] 



Case. — ^LARYNoms, from Swallowing Boiling Coffee — Becovery. (* Treatise,' p. 264.) 

Eliz. Thomson,* a healthy child, aged 4, swallowed some boiling coffee 
from the mouth of a kettle, about five o'clock in the evening of the 27th of March, 
1837. Half an hour afterwards, when she was taken to the Birmingham General 
Hospital, the respiration was unaffected, but the voice was rather hoarse. On 
examining the mouth, the uvula was observed to be swollen, but the other parts 
were natural. 

At six o'clock, the child was restless and cried frequently ; the respiration was 
sonorous; the tongue and pharynx were swollen — the latter considerably — and 
covered with white flakes, probably the scalded epithelium. Ordered to take two 
grains of calomel every two hours, and to have the outside of the neck blistered 
with acetum lyttae. 

At eight, the respiration was croupy ; the child dozed at intervals, with great 
restlessness at other times. A teaspoonful of syrup of poppies was ordered to be 
taken with each powder. About two o'clock in the morning she had become worse, 
and her breath was drawn with so much difficulty that the mother thought she was 
dying. Vomiting took place soon after, and the child was immediately relieved. She 
vomited several times during the night, and was very restless. 

28th, nine o'clock a.m. Eespiration raucous, sixty -six in a minute; pulse 160, 
small and irregular ; lips bluish. Has taken sixteen grains of calomel. Mouth and 
nostrils inflamed. At noon the breathing was still sonorous, but did not betray 
any symptoms of being obstructed. 

♦ W. B.'s ' Case Book,' Vol. iv., p. 11. 
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29tli. The cliiid slept much yesterday mid was restless at night. The respiration 
is now lifty-six, with a feeble croupy 8t»und during the act of inspiration. She 
continues drowsy, has vomited repeatedly, and on the last occasion ejected a 
lumbricus. The speech is improved. 

30th. The respiration is thirty-six and perfectly free. From this time the little 
patient gradually recovered without any occurrence worthy of remark. 



Case. — Laryngitis with Effusion of Lymph, caused by the Inhalation of Flame 

Treatise,' p. 274, Thite IV.) 

[Injury of the Larynx from the Inhalation of Flame ! —I propose the heading of 
this section with considerable hesitation, because I have been unable to find any 
mention of the inhalation of flame as a cause of injury to the larynx, either in works 
upon the subject of burns or of diseases of the larynx. I shall confine myself, therefore, 
to the recording of one or two observations of an inflamed state of the larynx and 
trachea which seemed to have had its source in the breathing of flame, or at least of 
intensely heated air. It is right to state that the morbid appearances discovered 
in these cases after death were by no means anticipated, and that the symptoms 
during life were those of severe bronchitis, without any of that peculiar dyspnoea that 
results from an obstructed condition of the laryngeal aperture. — Ryland.^ 

Ward 14. — Dreadful Burn — Immediate sjTuptoms of inflanunation of the air 
passages. Death in 3 days. Sectio cadav. — False membrane investing the larynx 
and upper part of the trachea. Intense vascularity of the mucous membrane. 20th 
March, 1836. 

Matu-da Smith, aged 18,* was burnt in a dreadful manner over the whole body, 
but especially on the face and neck. All her clothes were burnt, and she was 
enveloped in flame for some mhmtes. She was brought to the Birmingham Hospital 
immediately, and died on the fourth day with symptoms of bronchitis. The larynx 
was examined, and the following appearances presented themselves: — There w^as 
scarcely any tumefaction of the parts. The epiglottis, tlie cavity of the larynx, and 
the upper part of the trachea, were invested with a thin uniform coating of lymph, 
not organised, and only very slightly adherent to the mucous membrane. (Plate IV.) 
Its thickness was greatest on the epiglottis, and progressively diminished downwards. 
The membrane beneath was intensely red or deep purple, but was not much altered 
in consistence. The mucous membrane of the trachea and larger bronchial tubes was 
highly vascular. 

[For this case I am indebted to Mr. Bowal^n, house-pupil at the Hospital A 
short time afterwards the same gentleman sent me a larynx for examination which had 

* W. B.'s * Ca«e Book,* Vol. ii., p. 323. Index, " Larynx scorched bj flame." 
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been taken from the body of a girl seventeen years old. She was brought to the 
Hospital very much burnt about the body and neck, and died with symptoms of 
acute bronchitis on the fifth day from the receipt of the injury. 

The mucous membrane of the edges of the epiglottis, the internal surface of the 
larynx, and the upper part of the trachea, were of a cherry-red colour, extremely 
vascular, pulpy, and rather thickened. The thyro-arytenoid ligaments and muscles 
were exposed, in consequence of the destruction of the mucous membrane in these 
situations ; the membrane investing the internal surface of the arytenoid cartilages 
was excessiA-'ely red, and had a granular appearance as if it had been deprived of its 
epithelium by the action of fire ; the internal angles of both arytenoid cartilages were 
exposed and sloughy. The area of the larynx generally, and of the rima, was not 
diminished to such a degree as would occasion any obstruction to the passage of the 
air. There was a thick mucous secretion over the whole lining membrane of the 
larynx and trachea. 

Soon after the occurrence of this last case I had the opportunity of examining 
the larynx and trachea of two children who were lying dead at the same time in one of 
the public institutions of this town. Botli of them had died within twenty-four hours 
after the receipt of severe burns from their clothes catching fire. One of them, a boy 
about four years old, was much burnt about the face, neck, and chest ; the inner 
surface of the lips was also injured by the flame. The whole lining membrane of the 
larynx and trachea, and particularly the posterior part of the latter, were intensely 
red and very much injected ; there was no thickening or pulpiness about the 
membrane. The trachea was filled with thick mucus. The pharynx was also of a 
vivid red, the colour terminating abruptly at the commencement of the oesophagus. 

The other child, a girl about twelve years of age, was burnt on the chest, body, 
and thighs, but not on the neck or face. The larynx and trachea were congested but 
not inflamed; the colour of these parts was of a dull violet tinge, which was owing to 
the repleted condition of the venous system of tlie sub-mucous tissue. The vessels of 
the surface of the membrane were not injected, the membrane itself was of a healthy 
consistence, and there was no mucus in the larynx or trachea. 

The subjects of the three first observations were all very much burnt about the 
face and neck, and it is, therefore, certain that they must have inhaled air at a very 
high temperature, if not actual flame ; they appeared to be suflering before death from 
acute bronchitis. On a post-mortem examination tlie superior parts of the air-passages 
presented marks of acute inflammation, but of different characters. In the instance 
of Matilda Smith the mucous membrane of the larynx and trachea was of a deep 
purple colour, and covered with a layer of coagulable lymph. In the subject of the 
second observation the same membrane was highly inflamed, with loss of substance 
over the internal angles of the arytenoid cartilages and the thyro-arytenoid liga- 
ments and muscles ; the parts, be it observed, with which the heated air would come 
into closest contact, on account of the narrowness of the larynx at these points. 
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Whether the loss of substance was produced by ulceration or by the previous detach- 
ment of sloughs in these situations, it was impossible to determine. The larynx of the 
little boy exhibited the appearances of incipient acute inflammation, but the time that 
elapsed between the occurrence of the accident and his death had been so short that, 
besides extreme injection of the vessels of the mucous membrane, no other result of 
inflammatory action was observable. — RylajuL] 



DESCEIPTION OF THE PLATES. . 

Plate I. — (Edema of the Glottis wiih Glanders (Exterior View). (Case, p. 25.) 

The mucous membrane lining the cavity of the larjux is seen raised by the 
infiltration of the submucous tissue. The posterior or pharyngeal surface of the larynx 
is also afiected by the same disease. 

Plate la. — The Same, ijvid open (p. 26). 

Showing the orifices in the mucous membrane, with pus escaping. Tliis is from a 
drawing not introduced in Eyt^d's work. 

Plate II. — Erysipelatous LARYNorns. (Case, p. 27.) 

Great tumefaction of the edges of the epiglottis, and the lips of the glottis exists ; 
incisions have been made into these parts to show the infiltration of pus and the 
sloughy and puriform condition of the submucous cellular structure. ITie whole 
mucous membrane of the larynx and trachea is highly inflamed. 

Plate III. — Erysipelatous Laryngitis. (Case, p. 28.) 

This plate represents a slighter degree of the same disease than the preceding. 
The pharynx and the root of tlie tongue are intensely inflamed. The edges of 
the epiglottis are thickened and infiltrated with pus. There are no inflammatory 
appearances below the rinia. 

Pla'i-b IV. — LAitYNOiTiH wrjii Mkfi'hjon ok Lymph, caused by the Inhalation of Fi^me. 

(O.MHCS p. SO.) . 

TIkj lyni])li In t^fl'iiHfA ov<t th(j internal surface of the epiglottis, the larynx, 
and \i\)\)fr part of !li<» Irarlii-a. Thr nu^nibrane beneath the lymph is vividly 
injccUid. 
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OBSERVATIONS ON THE MINUTE ANATOMY OF FATTY 
DEGENERATION OF THE LIVER. 

By William Bowman, Esq.^ F.R.S.y Demonstrator of Anatomy in King's College, London; 
€md Assistant-Surgeon to King's College Hospital. 

From < The Lancet^' January 22nd, 1842, pp. 560 and 561. 

Fattt degeneration of the liver is found almost exclusively in phthisical subjects. 
Louis met with it in forty out of one hundred and twenty cases. The organ is 
always enlarged in a degree proportioned, cceteris paribus, to the quantity of fat it 
contains. It is altered to a buff colour, resembling that of fallen leaves. In consist- 
ence it is nearly natural ; and when sliced the knife is rendered greasy, and minute 
globules of fat appear, mingled with the blood. It has also an unctuous feel, greases 
paper, and readily inflames. This deposit of fat is never collected into masses, but is 
equally diffused throughout the whole viscus. It is remarkable that it occasions no 
obstruction to the portal circulation, as is clear, from its being always unattended 
with ascites. It never, iudeed, gives rise to any symptoms (beyond those of mere 
enlargement) from which its existence might be suspected during life. Thus much is 
already known of the disease. 

In examining under the microscope, a short time since, a specimen of this 
disease, taken from the body of a patient of Dr. Budd in the King's College Hospital, T 
observed an interesting fact, denoting the seat of the fatty accumulation, which, with 
Dr. Budd's concurrence, I am desirous of communicating. 

To make clear my meaning, I shall premise a^very few words on the minute struc- 
ture o( the lobules of the liver. Mr. Kiernan has well described the vascular element of 
these minute representatives of the organ. It consists of a capillary plexus intervening 
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between the portal and hepatic veins. The diameter of.the capillaries in this plexus is 
very large, being nearly twice that of a blood globule ; while the diameter of the 
capillaries in most other textures is the same as that of the blood globule, and in some 
(as muscle) even less, so that the blood globules only pass along by undergoing elon- 
gation. This large size of the capillaries of the liver, probably, has reference to the 
deficiency of propelling power in the portal circulation. Tliis portal hepatic plexus 
may be termed solidy as it is extended in all directions, and presents areoUa of nearly 
the same dimensions in whatever plane it is cut. Tliese areolaa are in general not 
larger than the diameter of the vessels which form them, so that a well injected 
specimen might appear to be composed of little else than vessels. 

In the interstices of this capillary plexus lies the secreting portion of the bile-ducts. 
If a thin section of an uninjected lobule be examined with a sufficient magnifying 
power it is seen to be almost entirely made up of small, irregular angular particles, 
each containing a circular or oval nucleus, within which is a minute point or two, 
the nucleolus. These particles have a determinate outline, are of some tliickness, and 
possess a fine granular aspect. They also contain (which is very remarkable) one. 




FIG. 1. — KUCLKATED PAKTK'I.KS FHOM THE HEALTUY HUMAK LIVER. 

two, or more globules of fatty matter irregularly placed, and of somewhat variable 
bulk, though usually about the size of those represented from the healthy human 
liver in Fig. 1. 

We owe the first good description of these nucleated particles to Henlb* who 
(with PuRKiNJE and Schwann) believes that they correspond with the epithelium found 
in all other true glands, and that they are the proper glandular element, to which the 
secretion is due. No one who has extensively examined the n^inute structure of 
glands can well be of a different opinion, though it must be allowed that we are still 
ignorant of the precise anatomy of the ultimate ramifications of the biliary ducts. 
The oily globules found in the nucleated particles appear to have special reference to 
the chemical nature of the secretion, which contains a large quantity of highly car- 
bonized matters, that are to be regarded, according to Dr. Peout, as modifications of 
the oleaginous principle. The nucleated particles of the sebaceous glands also contain 
fat, and in this respect offer a striking analogy with those of the liver, 

* They have also beea examined by other foreign anatomists, as well as British. Mr. Ebasmus 
Wilson discovered them in 1838, in the liver of the cat, when as jet the works of Hbnus were unknown 
in this country. 
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The microscope at once reveals tlie seat of the fatty deposit in ths diseased state of 
the orgafL Instead of containing a few minnte scattered globules, the nudeaied pur- 
ticks are gorged with large masnes of it, which greatly augment their bulk, and more or 
less obscure their nuclei, {See Fig. 2.) 

This simple description developes the whole anatomical condition of the disease, 
well as explains its rougher characters, the bulk, the colour, and the freedom of the 
circulauon. The particles, lying in the interstices of the capillary plexus, enlarge 
slowly and equably, in such a manner, as to exert no injurious pressure on the vessels, 
while their new contents impart that peculiar hue which characterises the disease. 

It also throws no little light on the nature and source of the disease. It seems to 
show that the fat is an increase if a normal constituent, and not a formation altogether 
unnatural in kind ; thus distinguislung it from the fatty degenerations of other tissues 
where fat is deposited in situations from which it is naturally absent. It likewise 
indicates an increased activity in the secreting action of the liver, for a considerable 

a, a, NucIpI. h, fc, Kwcleoli, Fattj globnleii. 




no. 2.— NUCLBATBD PARTJCLES FBOSf THE LIVER AFKKCTED WITH FATTT DEOENKBATION, 

period before death, though, why the amtmulation of fat should occur within nucleated 
particles does not so clearly appear. To explain that fully will require a more com- 
plete knowledge than we yet possess of the chenucal affinities at play within these small 
laboratories of nature. 

That the liver should for a length of time be urged to increased activity in phthisis, 
where the respiratory function is so gradually, yet so enormously, interfered with, is not 
wonderful, when it is remembered that its chief office is to throw off carbon from the 
system. This consideration may give a clue to the cause of the disease, or, at least, 
it may serve as a guide to future inquirers in their hivestigation of facts. It is 
singular that this condition of the liver has been observed in only about a third of the 
whole cases of phthisis, and scarcely at all in other chronic diseases even of the lungs. 
To what is this to be attributed ? It is possible that a less amount of morbid accumu- 
lation may have occurred in cases where it has not been recognised. But it will be 
worth while to inquire, hereafter, in connection with the state of the liver in such 
cases, what has been the extent and duration of the tubercular disease of the lungs ? 
Whether it has been accompanied and its progress accelerated by complications of 
inflammation, hfemorrhage, &c,, what is the degree of emaciation at ihe time of death? 
Whether the process of emaciation has been rapid or slow ? And whether the patient 
previously was corpulent or lean ? An attention to these circumstances may possibly 
explain the apparent difficuUy. 
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I cannot conclude without remarking that the fact which has been detailed is an 
admirable example of the kind and degree of insight into pathological changes which 
the microscope is calculated to afford. It is happily unnecessary, in the present day, 
to come forward as the advocate of this invaluable instrument as an aid to the study 
of disease. The fact is also of uncommon interest as an illustration of the strict 
subordination of the study of pathology, as well to that of minute anatomy and minute 
chemistry^ as to semiology and that coarse inspection of morbid changes which has too 
long usurped the name of morbid anatomy. 
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ON THE DISSECTING ROOM, WITH REFERENCE TO THE DISEASES 

IT OCCASIONS. 

Read before the King's College indents' Medical and Scientific Society^ Thursday y 
January 25^A, 1838, Professor Eoyle in the Chair.^ 



The study of anatomy is intricate and difficult, requiring on the part of the learner 
long, tedious, and repeated investigations, by dissection, of the structures of organised 
beings. Their almost endless complication of texture, form, and situation, require these 
at his hands, while the wonderful evidences of beneficence and wisdom they everywhere 
display, serve powerfully to enchain the attention and engage the heart in the pursuit. 
For who that reflects for a moment on the astonishing variety and beauty of the 
actions that are being continually carried on in every corner of his frame, and 
considers that all depend for their integrity on the utmost delicacy and nicety of the 
organs that conduct them (for that the smallest disarrangement of any one of these 
would immediately be followed by a corresponding incompetence for function), can 
fail to be impressed with a desire to examine for hhnself the machinery of such move- 
ments ? It is not my intention to stop now to enquire how it happened that this 
delightful science, the basis of all rational medicine, after having been once cultivated 
with considerable success, came to be disregarded and despised until a comparatively 
modern era ; but it may fairly be supposed, that in addition to the sources of that general 
ignorance, which overlaid, like an incubus, the minds of men during the dark ages, the 
long neglect of it is attributable in some degree to the very nature of the study itself, as 
in its prosecution prejudices are roused, disgust excited, and annoyances and danger 
encountered, that would constantly operate as a check and great discouragement to 

• See Drnitt*8 * Siirgeon*s Vade Mecuni/ ctVc. 1844. 
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it. And these causes continue, for though the zeal and industry of 200 years have 
succeeded in withdrawing it from the hands of ignorant pretenders, and given it a 
distinguished place among the sciences, yet the grossest prejudices concerning it are 
still harboured by the vulgar — aye, and even by educated persons. It still wears a 
loathsome aspect to the uninitiated eye ; and it still threatens with disease or death 
those who most strive to cherish and advance it. A short time only has elapsed 
since arguments were urged upon the attention of the British Parliament by a member 
of the House of Commons, to prove that dissections were useless, for that anatomy 
might be taught from models. Sir Anthony Carlisle wrote a letter to the * Times * with 
this bright thought ; but it must be allowed that the passing of the Anatomy Act 
abundantly proved that the legislature and the age were too enlightened to be deceived 
by so great an absurdity. We may congratulate ourselves, therefore, that the reign of 
this delusion is fast passing away, to be succeeded by a brighter era, when Ignorance, if 
she still lingers about the portals of Knowledge, will at least cease to obstruct the p*th 
of those who would enter into its sacred precincts. And perhaps the anticipations oi 
a time when the dangers likewise of dissection will be much diminished or averted, are 
not entirely visionary. Those who contributed, by their influence or example, to 
dispel the prejudices of a former day against the dissection of human bodies merit the 
undissembled gratitude of the Profession and the nation, and they will no less deserve 
it, who are endeavouring at the present time to render the occupation in other respects 
more attractive and safe. 

My own humble object in advancing the topic in this evening's paper is merely to 
excite enquiry and attention to the subject among medical students, whose oppcwrtu- 
nities for observation and reflection are necessarily very ample, and who, being the 
class most interested and concerned, may be expected to be most earnest, as they 
indeed appear to be the legitimate and bidden labourers in this field of investigation. 
The melancholy fact that not a season passes by in this great city without leaving 
indelibly impressed on our minds the circumstances of sadness with which illness or 
death, thus occasioned, has visited some of our companions, invests the subject with a 
peculiar interest, and leads us to regard it in that intimate and personal light, with 
which men are accustomed to clothe perils, present and imminent to themselves. On 
this account it would seem not a little remarkable that our literature in this respect is 
so meagre and deficient ; and I can only attribute the circumstance to that carelessness 
concerning the safety of others that are to follow, which appears almost naturally to 
grow up in the mind and choke our sympathies, when we are ourselves removed from 
the source of contamination. 

The subject seems naturally to arrange itself in the following order, and to demand 
that I should first describe what are the ill-efiects observed to follow an exposure of 
the body during a longer or shorter time to the influence of a dissecting-room ? Next, 
that judging from these efiects, and from other considerations, I should endeavour to trace 
the nature and extent of tlie causes that concur in their production, and the manner in 
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whicli such causes act in their interference with the processes of health; and lastly, that I 
shouldj from a review of both these, attempt to deduce the modes of treatment, prospec- 
tive or immediate, that may be had recourse to with the greatest expectation of benefit. 

When a person enters a dissecting-room for the first time, particularly if his mind 
has not been prepared beforehand for what is there to meet his eye, the probability 
is that the impression of disgust wiU be so powerful as to produce transitory faiotness 
and perhaps vomiting. But when habit has so far blunted the susceptibilities of hi« 
mind, as to have rendered him proof against these more deHcate influences, his system 
will be found to suffer in a different manner, and to exhibit a series of phenomenaj slow 
in their advance, and which appear to depend upon physical causes of an accumulative 
nature. Again, if the constitution of the same person ^ either from a vice of original 
conformation, or^ as is more frequent, from the action of causes to which it has been 
lately exposed, be made liable to become the recipient of a morbific animal poison, 
when such poison, introduced into a wound, is brought into contact with the living 
surface and absorbed, other trains of avmptoms, both local and general, present them- 
aelvei, of high interest, and sometimes most frightful in their nature, and which offer 
varieties exceedingly curious, and by no means admitting of an easy explanation. 
Hence we are led to remark three general modes in which the health may be 
deranged from this cause— the first, a temporary, and usually an unimportant 
effect upon the nervous system, conveyed through the medium of the senses ; 
the second, a general disturbance arising from a continued exposure to deleterious 
influences of a physical nature; and the third (which is, in part at least, a 
local disease) originating in absolute inoculation. 

Interesting as the first of these forms is, in a physiological point of view, 
as illustrative of the very iqtimate relation that subsists between the mind and 
body, yet it has too hght a connection with our present subject, and it 
possesses comparatively too little practical importance to merit more than a 
passing notice here. It sometimes, though rarely, happens that persons of an 
irritable and susceptible temperament, or of great refinement of mind, should 
they be brought unexpectedly to view the (to them) revolting scene exhibited 
in a dissecting theatre, are so completely unhinged by it that they can never 
afterwards recall the picture without the deepest disgust. Should this happen 
to a medical student it is much to be regretted, as unless a strong mental 
effort on his own part can be made to dispel the impression^ he is thereby 
effectually prevented from studying this all -essential branch of professional know- 
ledge in that practical manner which its great importance demands ; and as it 
is to be feared that the same feeling of aversion or disinclination for anatomy, 
though in a less degree, is no uncommon consequence of the disagreeable 
impression thus first made on the mind, never entirely to be erased, all 
attempts to soften the repukimness of the disseo ting-room become objects of 
[joUcy with the superiors of the profession and the government, as well as 
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of comfort and safety to the students themselves. With regard to this loathing 
considered as a predisposing cause of disease, I may mention, before finally 
dismissing the subject, that in some instances no determination or assiduity in 
the pursuit will effectually obliterate it ; and where the ardour and zeal of the 
student induce him to smother it as well as he is able, it will nevertheless 
recur frequently, and will probably have an effect in rendering his system more 
susceptible of those other forms of disease to which I shall now beg to direct 
your attention. 

The attack of ill-health, which is so common a result of the labours of a session, is 
usually slow and insidious in its first advance, the powers of the constitution being 
much undermined before the sanguine student can be induced to allow himself any 
respite from his health-destroying exertions. He has often found himself at the con- 
clusion of the day unable from headache, drowsiness, and lassitude, to continue at his 
fireside the labours of the morning, and has often arisen after a weary night unrefreshed 
and jaded. He has frequently partaken of his meals without relish, and been trouble 
with flatus and a tendency to diarrhoea, or unusual costiveness ; nevertheless, these 
warnings have passed almost unheeded, and his hopes have deceived him into 
believing them to be nothing more than some temporary accidental discomfort which 
called for no attention or concern. They have probably from time to time left him an 
interval to rally, and he is thus lulled into a feeling of security most baneful in its future 
effects, which whispers that he may without danger continue the pursuit that ought 
now at once to be abandoned. If the pulse be examined about this time, it may be 
found soft, wavering, and unsteady, ranging perhaps between 60 and 100, and often 
varying considerably in frequency, even in the course of a few beats. Faint and 
irregular flushings of the features may be detected, while the countenance is gradually 
assuming a paleness that is unnatural to it. Animal heat is generated in less 
abundance and with less uniformity as to time, and there appears to exist a diminu- 
tion of the power of resisting external cold. Hence the cutaneous exhalation is 
interfered with, it is sometimes suppressed, while at others it breaks out profusely in 
particular regions; and it exhibits besides some other rather singular phenomena, 
which will be afterwards adverted to. 

This first stage then begins to merge into the second, and some decided evidence of 
grave indisposition is sure to mark the progress of the complaint. Perhaps diarrhoea 
is the most common occurrence of all, and hence it has been facetiously regarded as 
the unerring test of assiduity on the pupil's part. It is ordinarily of brief 
continuance, and tractable enough by proper remedies, but occasionally it is 
more severe and obstinate, putting on all the characters of dysenteric fever. The 
evacuations are usually remarkable for their faetor, and in these latter cases are tinged 
by blood. Lowness, debility, and inaptitude for exertion accompany the attack, and I 
have known jaundice to supervene without a manifest cause. Sickness and anorexia 
are also present, and the general symptoms before mentioned are more or less 
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aggravated. Sudden faintnesB is often the first token of danger^ and is interesting as 
marking the very depressed state of the nervous system at this period of the disorder, 
Tt some times happens that, while the functions of the intestines are less prominently 
deranged, the stomach and the biliary system become the chief sufferers. This form 
will be very likely to occur in subjects previously dyspeptic ; disagreeable eructations 
and nauseous secretions, not only from the stomachs but from the mucous surface of the 
mouth and fauces, will prore excessively annoying to the patient, and will aid in depriving 
him of all appetite or relish ftjr food. Jaundice ia more apt to become connected with 
this variety. It may run its whole course without at all modifying the other symptoms, 
and, imially^ its onset is attended with but little aggravation of them. In one 
remarkable case which I had an opportunity of observing closely, the jaundice was 
followed after some days by ^ dull, heavy pain in the hypochondrium (slightly 
increased on firm pressure), and likewise by fulness of that region, the signs of 
sanguineous repletion. There are also great depresMon of spirits, a costive state of 
the bowels, and a copious extrication of giis, which, like the evacuations, is possessed of 
an abominable odoun The stools are clay-coluured, plastic, and consistent. Chills^ 
alternating with slight febrile exacerbations, and a small, slow, yet excitable pulse will 
likewise be observed, and in both these forn^s the secretions from the skin will be 
sensibly disordered. 

Lastly, when the contaminating causes have been unusually severe or long 
applied, fever of the worst kind may develop itself, and undoubtedly this, 
considered in itself, is the most formidable of all this class of affections. But, 
owing to the cleanliness and good ventilation of most dissecting-rooms at the 
present day, the instances of it are exceedingly rare, and, as its phenomena are not, 
I believe, dissimilar from those of putrid fevers in general, I shall not stop to describe 
them. 

The disorders whose lineaments I have now attempted very hastily to scan, may 
be regarded perhaps as the principal of those which come under the second head ; 
but they are so liable to variety from the age, predisposition, and amount of exposure 
of the individual, as well as from numerous other circumstances, that it were an 
endless and a fruitless task (if I were capable of it) to trace them through their 
remoter shades. This, however, ia certain, that the occupation which deprives one 
man of his relish for food, marvellously increases the appetite of another, verifying the 
old adage " What's one man^s meat is another man s poison," Joshua Bkookeh 
dissected summer as well as winter. On the other hand, persons with a pre- 
disposition to certain diseases, particularly such as are induced by debility, 
would do well to regard with suspicion the first encroachments of the affections I 
have sketched, as little doubt can be entertained of their power to turn the scale 
against them. The development of phthisis in particular may be thus determined or 
accelerated. 

The wounds renewed tiurlng dissection come next to be considered, and this part of 
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our subject has received somewhat more attention from surgical writers than any of 
the others. The severer forms of the diseases consequent on inoculation are indeed 
so appalling in their aspect, and in their course so rapidly mortal, that it would be 
strange, indeed, if they had not arrested the peculiar attention of the profession. 
Nevertheless, there seems to be no work exclusively devoted to them in the English 
language, and the passing allusions to them, occasionally stumbled upon in general 
treatises, are rather unsatisfactory. Mr. Colles, Dr. Duncan, and Mr. Travbbs, however, 
and in particular the latter gentleman, deserve the thanks of the student for their able 
attempts to elucidate them. I regret being able to offer only a very brief notice 
of them. 

When morbific matter is inserted into a breach of surface of the skin, there is a 
chance of its producing the most serious interruption to the functions of life. I say 
" a chance," for in the majority of instances no injurious effect is observed to follow 
the inoculation, a circumstance to be attributed partly, if not entirely, to the want of 
susceptibility in the part or the whole system to receive the morbid impression. It is 
difficult to determine whether absolute absorption occurs where the poison proves 
innocuous, but it appears most probable that it does, but that it either undergoes some 
change during the process, or that the healthy condition of the system enables it in some 
way to resist it and throw it off without contamination, for in many cases where the 
general symptoms are quite trivial, local ones ensue, and the absorbents and glands are 
involved. That this susceptibility on the part of the recipient has a most important 
and essential share in determining the event seems proved by the acknowledged 
uniformity wiih which ilUhealth and nervous debility have been observed to precede 
the most violent and alarming of tJiese affections. All those causes, in a word, which 
induce debility, and lessen, as it were, the preservative influence of the vital 
principle, are to be regarded as powerful predisponents to this, as well as to other 
diseases of an analogous kind. 

It has been already remarked that the great majority of these small skin wounds 
differ in no respect throughout their progress from such as are inflicted by other means. 
They soon get well, with or without festering, as the case may be, and with little 
comparative inconvenience. This general result is in part to be attributed to the care 
with which they are usually at once cleansed from all foreign matter, and to the other 
precautionary means conmionly resorted to, as causticking their surface, touching them 
with alum or turpentine, but chiefly, I apprehend, to the healthy state of the system ; 
and hence it is that severe consequences seldom ensue during the early months of the 
dissecting season. A great variety may also exist in the morbid properties of the 
matter introduced, though I believe nothing exact is ascertained concerning this 
particular. It has been said, indeed, that fresh bodies, and such as have lain long in 
a putrefying condition, communicate more danger when they taint a wound than those 
that have undergone only a moderate decomposition ; and the opinion is very probably 
substantially correct. Indeed, as far as our enquiries have hitherto extended, it 
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appears to be fully made oat, that the most aggravated forms of disease arising from 
the absorption of this morbid poison have, without exception, originated in the 
examinations of recent subjects. A veiy interesting and important question has 
likewise been discussed, whether the bodies of those who have died from plague, 
cholera, fevers, eryf*ipelasj puerperal peritonitis, and other contagious disorders^ retain 
the powers of similarly infecting those who hancUe them or are inoculated with their 
fluids, after the organic^ life has once fairly relinquished them, or even at all^ after 
apparent death. In some cases, especially of erysipelaSj and puerperal peritonitis, this 
contamination appears most unequivocally to have happened. 

The size of the wound bears no relation to the amount of mischief that may ensue. 
Indeed, it may be safely asserted, that it has been from the smallest and most 
inconsiderable ones that the very worst symptoms have often sprung, because it is not 
ihe quantity of morbific matter absorbed that is of so much consequence, but whether 
that matter has been so inserted that it has acted in a concentrated form, and has not 
l>een interfered with while being absorbed ; and a narrow and deep wound, such as 
that caused by the puncture of a needle, is more adapted for this purpose than a broad 
gash that bleeds freely, and thereby washes off the poison and attracts attention. It 
hiia been generally supposed that torn and lacerated wounds are more liable to be 
followed with unfortunate consequences than clean cuts, and probably for the 
above reason. 

The recorded cases of " dissecting wounds '* (as far as I have been able to 
trace them) are not numerous, and, from a want of concurrence among writers 
in their theoretical notions concerning them, it is difficult to decide with precision 
what are to be regarded as the best established types amongst the numerous 
varieties presented, I shall therefore, without any view to classification, attempt a 
very rough outline of the symptoms^ as they have occurred in three forms which 
happen to have fallen under my own observation, and then advert, with equal 
brevity, to one other. 

In the Jirift^ the local inflammation is severe, but usually not extensive, if judiciously 
treated. The constitutional irritation varies much in intensity, but it is never more 
than the amount of local action may readily account for. The absorbents and glands 
are often slightly and temporarily implicated, but always subsequently to the local 
inflammation, and evidently depending upon it. One of the latter may undergo 
suppuration. It is doubtful whether this form be produced by the absorption of 
morbific matter. Its phenomena admit of explanation on the ground of simple 
irritation. 

In the next form^ either the loe^ or general sjinptoms maybe the first to manifest 
themselves, and the latter commonly have so much severity, and are also so peculiar 
in their nature, that it is difficult to suppose them the mere consequence of the former. 
The two, besides, bear a very uncertain proportion to one another. It is most usual 
for the punctured finger to be slightly inflamed towards the second day, and very 
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painful ; but occasionally the scratch excites no uneasiness, and is entirely overlooked 
by the patient for some time, though it uniformly suppurates sooner or later. The 
absorbents are generally inflamed, but often the deep ones alone are affected, and then 
they escape observation. The glands of the axilla, however, attract our particular 
attention. They are always implicated, and usually suppurate, constituting the 
ordinary axillary abscess of students. It is very common for the patient to be 
awakened in the night by the most excruciating pains about the shoulder, extending 
down the arm, where they have a pulsative character, and are much increased by 
hanging the limb. The least motion of the part is intolerable. A single gland, or a 
cluster of them with the cellular membrane in which they are imbedded, is swollen and 
excessively tender. Eemedies seldom afford relief, and even opiates often prove 
unavailing. The constitutional symptoms are of concomitant severity, and even take 
the lead. Eigors, sickness, furred and clammy tongue, rapid pulse, but above all a 
most remarkable prostration of strength and depression of spirits supervene, with 
occasional delirium, and they only subside when suppuration is established and the 
matter gains a free. outlet. A considerable interval always elapses before health is 
completely restored. It is the opinion of Mr. Traveiis that all these symptoms are to 
be accounted for, without supposing the absorption of a poison ; but, notwithstanding 
so high an authority, I know the opposite is maintained by many surgeons, on perhaps 
not insufficient grounds. 

The third forni is a very fearful one, and happily is rarely met with in practice. 
It derives its horror from the frightful rapidity and certainty with which it runs its 
course, forty hours being sometimes sufficient to terminate existence. Several 
distinguished professional gentlemen have fallen victims to it in the prime of life and 
usefulness, amongst others, Professor Dease, Mr. Shekelton, and Dr. Darwall— a fact 
which serves painfully to enforce the importance of a study of it upon all of us. But 
hitherto we cannot help confessing that it has been known only to be dreaded. No 
remedy for it has been effectual : none has even been suggested that gave a prospect 
of benefit. The proof of the absorption of a morbific poison is here most clear and 
unequivocal, and no difference of opinion prevails concerning it. Commonly the 
puncture is attended in the first instance with severe local pain, which does not cease ; 
but in some cases the prick is so trivial in extent and inconvenience that it is entirely 
overlooked. Then, generally in the middle of the night following the infliction of the 
wound, the patient having retired in apparent health, is roused semi-delirious, and 
suffering the most exquisite torment. It is described by him as of a most intolerable 
kind, and surpassing all that he had ever conceived possible. He exclaims "that he 
would rather have his limbs amputated one by one than longer endure such anguish." 
(This was the expression of Mr. Shekelton.) The pain is at the tip of the shoulder 
and in the region of the clavicle, and little or no swelling is at first apparent. The 
countenance is wild and anxious ; the Umbs tremble ; there is great prostration ; the 
toncfue is brown ; rigors probably occur with vomiting, and the pulse is rapid and 
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feeble. Under the intensity of this fearfiil shock, the patient may succumb; ia which 
case the local changes that are met with are perfectly inconsiderable ; but clissolutioii 
is seldom so rapid — a diffused, puffy swelliugj excessively tender, begins to appear 
above the clavicle and in the axilla ; it spreads oVer the whole side of the trunk ; it 
becomes covered in parts with a transient redness, perfectly distinct from the red blush 
of erysipelas ; and if cut into, an amber-coloured efiiision of serum is found occupying 
the structures subjacent to the skin; and should life be prolonged for a fortnight or 
three weeksj as sometimes happens^ a slow indolent suppuration is found to have 
ensued. The opposite arm, too, or probably some other part equally distant from the 
original seat of the disorder, will soon be found to present patches, similar to those 
described, and one or more of the joints may become the site of a morbid elbision with 
extreme pain. But during the progress of these several processes a very interesting 
circumstance may have occurred, which has been regarded by some as diagnostic of 
a specific form of the aflection. I allude to the formation of one or morfe vesicles of a 
very peculiar appearance, at the point of the original puncture, or even in distant 
eituations. They contain a fluid of milky whiteness and consistence, but are not 
connected with any deep-seated changes. Meanwhile the general symptoms have 
assumed more decidedly a typhoid type, and in this manner the patient sinks. Many 
of the phenomena of this severe form bear a very strong resemblance to the secondary 
efiects of phlebitis, as was some years ago remarked by Professor Arnoti, but I am 
not aware that any observer has actually examined into the state of the venous trunks 
subsequently to that time. 

It sometimes has been observed that the disease arising from inoculation has 
taken on a chronic character, and it then bears considerable resemblance to the 
chronic effects of some other morbific animal poisons, such as glanders for example. 
The local inflammation which ensued on the receipt of the injury having subsided, 
the system refuses to rally, and during a period more or less prolonged, patches 
of indolent inflammation continue to appear at intervals in the nf^ighbourhood 
(princijially in the joints), and even in distant parts. They show little or no 
disposition to suppurate, and in external aspect are said^ to be very like the 
erythema nodomim. Their constitutional origin is proved by their yielding to 
general treatment alone, and country air is found the best remedy. It may happen 
that this " erratic " form of the aflection may appear at once without the intervention 
of the ordinary inflammation. 

We mav now extend our view to the causes of all these serious diseases, and 
we shall probably find them to be more numerous than a cursory inspection might 
lead us to imagine. As they affect the anatomical student, they appear to admit of 
reduction under three heads, viz, i — 

1st. The sedentary nature of his pursuit ; 

2nd. The anxiety of mind frequently accompanying it; and 

3rd, Tlie direct action of a poisonous agent upon the body. But as tlie two 
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first are of an obvious character, and bear a less immediate relation to the object of 
the present paper, I propose to pass at once to the consideration of that last 
enumerated. And first, of the nature of these injurious agents. 

Subjects may be regarded as deleterious from two causes. First, from their 
emitting, for a short tune after death, efiluvia which are dependent in some 
measure for their properties, on tlie pecuUar state of the individual during 
the last days of life. Tlius, contagious diseases have sometimes been foimd 
capable of being propagated by contact with the bodies of patients after 
their death; but common experience must have been sufficient to convince 
everyone whose opportunities of observation have been at all extensive, that 
there is occasionally a greater difference in the amount and kind of effluvia 
evolved than can be accounted for on this principle. The sickly odour thus 
exhaled is often more offensive than the more decided stench of advanced putridity, 
and instances have been known in which this effect has been so remarkable 
that more than one person accustomed to dissection have fainted at the first 
impression. It seems very probable, however, that this has been produced more 
by pulmonary absorption than by the sense of smelL It is also by no means 
unlikely that inoculation from such subjects would be attended with more dan- 
f^erous consequences than ordinary punctures, though I am not aware that any 
connection has been ascertained to exist between this peculiar odour and the 
worst cases of dissecting wounds. It is to determine facts of this nature that the 
observations of students might advantageously be directed. It is a question of 
great difficulty how far the power of infection thus existing for a short time has 
relation to the remnants of organic life; and whether it ceases to be exerted 
after these are altogether extinguished? Whether also morbid poisons, as 
the smallpox virus, are capable of communicating the disease, when passed from 
the dead to the living ? These topics, however interesting, time does not allow me 
to discuss. 

2ndly. Subjects may be deleterious from decomposition. It has been already 
stated that the most aggravated forms of disease resulting from these wounds are 
those at post-mortem examinations, and where the subjects are very recent; but 
where decomposition is advanced^ wounds may still be tainted ; and examples of this 
fact are very frequent amongst students. It is also to this form of morbid influence 
iliat the declension of the general health already described is chiefly to be attributed. 
The products of decomposition affecting the human body exist under two forms; 
either as gases, or in a state of semi-fluidity. Both vary much in quantity as well 
as quality, according to the stage of the process in which they are generated, and 
the rapidity of their formation will be principally determined by the degree of 
atmospheric heat and moisture. The gases, according to chemical analysis, consist 
chiefly of sulphuretted and phosphoretted hydrogen, ammoniacal and carbonic acid 
gases, together with others of minor importance, mingled with them in small 
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proportions. Of these, carburetted hydrogen is occasionally a rather abundant 
product. The poisonous properties of these gases in their concentrated forms are 
sufficiently estabhshed : and no reasonable doubt can be entertained that they 
exert the same kind of injurious power when in the vastly diluted state under 
which they here present themselves to our notice. It is alleged by Bupuytren 
and Thi;nahd that one part of sulphuretted hydrogen, which is one of the most 
voluminous of these products, when diiTused through 1,500 parts of air is 
instantly fatal to a small bird ; and hence we may form some idea of the amotmt 
of mal-influence to which we expose ourselves in the prosecution of our favourite 
pursuit 

It is obviously an impossible thing in the present it ate of our knowledge, to 
enumerate the almost infinite variety of changes which the several fluids and soft 
solids of the body respectively undergo from the incipient to the advanced stages 
of decay. But it seems highly probable, not only that the same structure at different 
times, but that different tissues at the same period, wiU go through very dissimilar 
forms of putrefaction^ and will evolve compounds varying much in the agency 
they are capable of exerting upon the human body; and may not this consideration 
in some meai*ure serve to explain the incongruous results we are in the habit of 
witnessing from scratches and punctures? For example, it seems to be an opinion, 
resting on the experience of many, that wounds received in the dissection of 
ligaments^ are more dangerous than such as are contracted whilst handling softer 
structures. The fact may be correctly appreciated, and it seems hence to receive 
an explanation. It is remarkable that the erratic" fo^^m generally flows from this 
source^ 

The eMent to which these causes act wiU be determined by several circumstances, 
shortly to be considered under the head of treatment/' 

One of the most interesting questions connected with our subject is this : How 
come these destructive agents to gain admission to the body, and in what 
manner do they act (when introduced) in interfering with the processes of 
health? A faiowledge of this is pre-requisite to the adoption of a rational and 
scientific treatment. We can readily understand how it is that a morbific 
fluid is absorbed when placed directly in contact with an abraded surface — the 
veins and lymphatics are probably both involved in the operation — and thus 
the circulation is at once contaminated. Now, without this abrasion — with 
the cuticle entire — absorption both of liquids and gases, is still effected* I 
l>elieve it to be now an admitted doctrine among physiologists that such 
an absorption by the skin may and does take place in a state of health, and this 
being the case, analogy will easily transfer the phenomena to conditions of disease. 
This view is likewise sustained by experiment and common observation. An eminent 
anatomist^ whose name I now forget, once shut himself up in a small apartment with 
a subject far advanced in putrescency; having a contrivance by which he was enabled 
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to breathe pure air from without. In the course of half-an-hour his breath became 
tainted by the products of putrefaction : tlius provin}^ an absorption through the 
skin. It is a fact commonly remarked, that tlie peculiar odour of the subject will 
speedily return to the hands, after it has been once effectually removed by washing, 
which seems scarcely to allow of any other explanation than this : for it reappears 
at those parts in particular which have been covered with the offensive particles. 
I have often thought this a very interesting phenomenon, as it seems to show, either 
that morbid matter is retained for some period in the textures through which it 
passes to enter the system, or that such textures become in some manner peculiarly 
active in its elimination. Another proof of the actual absorption of deleterious gases 
and morbific matter under ordinary circumstances, consists in the frequency with 
which the liberation of offensive flatus in the stomach and intestinal tube is 
remarked to follow a morning's dissecting. Many have observed the identity in 
smell of this flatus with the gases emitted by animal putridity. The fluid secretions 
of the mouth are not unusually tainted in a similar manner, and I heard a gentleman 
remark the other day that he had specially recognised a taste under these 
circumstances, which he could clearly perceive to be analogous to the smell of the 
dissecting - room. The following case is curious: — A. gentleman, after diligent 
attendance in a dissecting theatre during the greater part of the day, went home 
into the country. He there found so strong an odour clinging to him, or rather 
issuing from his body, and he felt so poorly that he took the trouble of changing 
every article of dress, even to his flannel waistcoat, and underwent a thorough 
washing with warm water. He still, however, was drowsy, listless, and indisposed, 
and in a very short time the same peculiar efiluvia became again perceptible, and drove 
him suminarily from the drawing room. He perspired freely that night, and was 
glad to find himself next morning well and siceet. There is no reason to doubt that 
those mucous membranes to which the gases floating in the atmosphere gain access 
absorb them readily; and as there is here no cuticle to obstruct their ingress, the process 
will be rapid. The pulmonary mucous surface will be of course the most important 
of these, but that of the eyes and nose will take a share. It is very common for 
the eyes to smart when exposed to the eflluvia of a bad subject. It is very likely, 
also, that some absorption may be effected by the mucous membrane of the stomach, 
from air carried down by deglutition, as. Majendie has observe^ cpmiftonly to 
occur. 

The facts that have been advanced tend to prove that the morbid agencies in 
question undergo no very great modification even of their sensible properties by 
entering or traversing the system ; that they are carried into the circulation, and 
thereby diffused through every part, that they are usually eliminated (if the powers 
are equal to it) in much the same state as they entered the body; and that the 
chief organs by which their injection is accomplished are the skin and the gastro- 
puhnonary mucous membrane. 
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In conclusion, gentlemen, it remains that we should devote a small portion of 
our time to a consideration of the treatment; but that the prescribed limits may 
not be encroached upon, I shall refrain from dwelling upon all points of it. I 
nhaU dismiss entirely that of dissecting wounds, and almost confine my observations 
to that which may be termed " Prophylactic," since it is more important that wo 
should make ourselves acquainted with the principles of this, and sift them to the 
bottom. 

Everything seems here resolvable into this one rule ; that we ought to guard 
against the absorption of morbific matters, and the consequence of such absorp- 
tion. And this is to be effected, first, by avoiding exposure to them as 
much as passible, and secondly, by fortifying the system to resist their 
influence when absorbed. In pursuit of the first object cleanliness must be 
the student's motto. The clothes must be kept rigorously free from all impurities, 
and the person also, as far as is compatible with the nature of the pursuit. The 
hands must be washed thoroughly whenever the occupation is intermitted, and 
the linen changed more frequently than would otherwise be deemed necessary. 
I do not mean that we are to dissect on tip- toe, and at arm's length, taking 
more heed of our aprons than our heads; but I do mean that we should for 
our own safety as well as comfort, avoid that extremity of dirtiness in wliich 
some dissectors seem to fancy the secret of a knowledge of anatomy to lie ; and I 
feel convinced that the science will be prosecuted with more pleasure and 
profit in proportion as this circumstance is attended to. To this end the forceps 
perhaps might be used more constantly than they are, It is plainly to the 
student's interest that the public prejudice against dissection should be softened 
as much as is possible ; and probably no means will be found so efficacious for 
this purpose, as the habit of conducting dissections and post mortem examinations 
in private houses with nicety and neatness, I hpive more than once known 
permission for a post msrtem examination that had been pertinaciously withheld, 
at once granted, when it was known that it was to he conducted by a gentleman 
distinguished for his care in this respect. 

Tlius far it is in the student's own power to diminish his danger; for a number 
of other precautions he will have to trust to the tender care of his superiors. 
These have reference to the arrangement and management of the dissecting- 
rooms, their ventilation, and their other resources for dispersing the noxious 
products, and in all these particulars the rooms attached to this college are 
scarcely to be surpassed. The student, I think, is more indebted to these 
precautions than at first sight he appears to be, and it may not be too much to 
allege that the marked immunity under which the pupils of this school have seemed 
to He from the ill consequences of dissecting, is in no small degree to be referred to 
this cause. 

2ndly< By fortifying the system to resist their influence. During a dissecting 
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season in a large town it will be hardly safe to neglect a somewhat generous diet with 
a glass or two of wine or malt Jiquor daily, and, above all, exercise in the open air 
must be religiously taken. Anxiety should be dismissed from the mind as much as 
possible, and hard study should not be persisted in if the health be found declining. 
Regular hours should be kept, orderly habits and a cheerful temper cultivated, and 
last but not least, the bowels should be kept open. 
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THOUGHTS FOR THE MEDICAL STUDENT. 

An Introdurtory Address delivered at King's College^ London^ October 1851, on 
occasion of the Opening of the Twentieth Session of the Medical Department, By 
William Bowman, F.R.S., F.R.C.S., Professor of Physiology in the College; 
Assistant-Surgeon to the King's College Hospital and to the Royal London 
Ophthalmic Hospital^ <^c. 



INTEODUCTOEY ADDEESS. 

We have come together to-day, gentlemen, professors and students, in accordance 
with established usage, to inaugurate a new medical session by an introductory 
address. Such an assembling, in the amphitheatre of King's (College, amid the 
animation and excitement that attend the opening, not only of our own, but of 
the other departments of this seat of universal education — based as they all are, 
on the same sacred principle,* and united under a single head — can never lose its 
interest by repetition. 

As professors, we meet each other once more, as colleagues and friends, to 
prosecute, with fresh zeal, the objects we have so much at heart; and to feel, in 
the genial influences of the time and place, new inducements to devote a portion 
of a laborious and anxious professional life — in fulfilment of the high trust committed 
to us — to the education of the rising generation of medical men. 

It is animating to us, gentlemen, again to see around us many of those faces 
which the mutual duties of preceding years have gradually made pleasant and 
familiar to us. They bring to our minds the cheering recollection of well-spent hours, 

• Viz., " That every system of general education for the youth of a Christian community ought to 
comprise instruction in the Christian religion as an indispensable part, without which the acqoisition of 
other branches of knowledge will be conducive neither to the happiness of the individual, nor to the 
welfare of the State.*' 
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when the kindly interchange of thought and feeling, and a just appreci2[tion of the 
relations we bear to each other, originated those bonds of friendship that are now, 
we trust, about to be still further fostered and cemented. 

We know, too, by our own experience (unless the young men of the present 
day are differently constituted from those of a former period) that an occasion like 
this is very interesting to the student also ; especially to the new-comer, approaching 
for the first time the portals of the profession — his mind tractable, his heart 
beating with the hope of a future career of excellence and distinction, and his 
whole soul overflowing with a sincere desire to know and to practise whatever is 
right, and most conducive to the end he has in view. I cannot reflect on the 
position and feelings of the junior student without being sensibly reminded of 
the responsibility imposed upon me, of addressing a large portion of my remarks 
to him ; and I can hardly, perhaps, do better than attempt to give him some notion 
of the profession he has chosen, of the spirit in which it should be pursued, and 
of the scope of his obligations to himself and others during the ensuing years of 
study. 

Many of your number, gentlemen, are now seated for the first time, in one of the 
theatres of this great College, and are but just entering on the yet untried ground of 
the medical profession. Everything relating to your future studies and your adopted 
calling, is as yet indistinctly seen by you ; for you lack that lengthened experience 
which alone is able to acquaint you fully with what lies before you. You can hardly 
yet know what rewards and benefits came within your reach, what serious responsibilities 
you assumed, what heavy personal sacrifices you certainly became liable to, when you 
decided on the profession of your choice. It cannot, therefore, but be salutary for 
you, while pausing for a few moments on the threshold of your labours, to receive 
from one who has trodden the same path, some trustworthy intimation of what a 
reasonable survey of the medical profession may warrant you in expecting from it, if 
you deal fairly by it, and sedulously cultivate its tendencies for good, and follow it 
with high and noble motives, and in that Christian spirit which is so truly akin to its 
own. Thus led to draw no fanciful or exaggerated picture of either its excellencies or 
its diflSculties, you will hold on your course with more steadiness of purpose, and with 
a free and hopeful spirit, stimulated by the honourable desire of securing for your- 
selves the blessings it is able to yield, and fortified, in some degree, against the peculiar 
dangers with which it may environ you. 

And let me begin by remarking that, however much it may concern the welfare of 
the community at large, and our profession itself, that the social position of the general 
body of practitioners should be attempted to be raised — by statutes or charters — 
to a point befitting the dignity of our calling, and the magnitude of the interests 
confided to us ; yet you, as students in medicine, have scarcely anything to do with 
this at present. It will be suflScient for you to feel that, as far as you are individually 
concerned, your profession will hereafter enable you to make your social rank, 
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whatever you shall resolve to make your profession to yourselves. For it may be 
truly alleged, that if a medical man takes a high view of hia pursuits, and acts 
conformably to his standard, it will introduce him to the society of the most gifted 
minds, will secure to him the esteem and respect of the best and noblest natures, with 
the affectionate gratitude of all who can appreciate the personal and priceless benefits 
it enables him to dispense around him, Whereas, on the other hand, if a low notion 
be conceived of it, if he allow himself habitually to regard it, simply or chiefly, as a 
means of accumulating wealth, or of increasing his influence and position in the world, 
if, iu a word, he prosecute it in a narrow, unwortliy, selfish spirit, while he may fail of 
attaining even those inferior advantages to which he had limited hia view (lawful and 
even laudable in their degree, as these unquestionably are), he will inevitably fall 
short of those much more valuable rewards, which a juster and truer estimate of it 
might have ensured to him. 

Of the countless occupations in which mankind are engaged all may be regarded 
aa in themselves honourable, which, while they do no violence to the cultivated moral 
sense, are intended to supply a legitimate human want, or conduce in any degree to 
the convenience, the happiness, or the dignity of social life. However humble, or 
conventionally debased, there is no such pursuit that does not admit of being followed 
in a spirit which shall sanctify it. 

But I desire to speak now rather of the influences of callings and professions on 
those who exercise them ; and here it needs scarcely a glance to see how widely tliey 
differ, as regards their tendency to draw forth the higher qualities of man, to develop 
his intellectual and moral faculties, to clear his mind of prejudice and error, to enlarge 
his views of nature and providence, to awaken kindly sympathies in his breast, and 
thus to elevate, while they soften and humanize him. 

Some there are, which so engross his hours with mechanical or physical toil, as to 
leave no leisure for mental cultivation, hardly for the every-day duties of domestic or 
civil life ; under circumstances, besides, that too often, it may be feared, abandon the 
better part of his nature to the grovelling tastes of a degrading sensualism. 

Other callings are directed, in various modes, either to the production or 
distribution of wealth in its thousand shapes ; and these are mainly concerned with 
the material interests of the community, and offer little scope for, or at least do not 
necessarily encourage, the improvement of our higher powers. Among them, indeed, 
are several that have close and intimate relations to physical science, and lead the 
mind to grand conceptions of natural laws, and train it to exact reasoning \ while, by 
stimulating the inventive and constructive faculties, they are gradually subjugating to 
the benefit and use of man the most subtle and the most tremendous forces of nature, 
and establishing an empire over the material world which our age cannot help 
contemplating with something of awe, under a feeling that it may be ushering in a 
new and unexampled phase in the development of our race. The statesman, too, and 
legislator, and soldier, are called on to consider problems of vast importance to 
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mankind, and to enact great and stirring parts, where there is room for the display of 
those qualities, which men term gi^at. But of all these occupations it may be said, 
with more or less truth, that they either do not directly interest him who follows them 
in the subject of human happiness, or they regard mankind in the aggregate, and do 
not necessarily bring him into close and personal contact, and therefore sympathy, 
with individuals. 

But it is the distinguishing characteristic of the medical profession (shared by but 
one other), and a fertile source of its special privileges as well as of some of its 
peculiar trials, that it does bring us into this intimate and individual contact with 
our fellow men ; that it lays open to us their private circumstances, their personal 
infirmities and griefs, their hopes and fears; making us acquainted with human nature 
under aspects and forms which even the ministers of religion have not always the 
opportunity of witnessing, and which are fraught with the most salutar}' lessons for 
those who are willing to learn wisdom from the dear-bought experience of others. It 
conducts us, I say, into the ver}' presence of the souls of our fellow-creatures, who 
expose to us their cherished and most secret thoughts, in willing trust that we shall 
employ the knowledge thus committed to us for the private and individucd object of 
restoring them to health. We are made the depository of personal and family 
histories, that we may have the means of interposing the friendly aid of our skill 
and experience for the removal of disease, or, at least, the relief of suffering and the 
prolongation of life. These great and pressing interests thus intrusted to our keeping, 
not in the mass, but with all their vivid details and for so sacred a purpose, must 
excite in every well constituted mind a warm solicitude for the welfare of our 
patients, and call forth the best feelings of the heart. 

Well and icisely^ in my opinion, gentlemen, may you congratulate yourselves on 
having undertaken a profession which will thus enable you to study mankind under 
peculiar advantages, which must lead you to look kindly on their weaknesses, while 
it enlists your whole energies in their behalf. Thankful may you be that you have 
embraced a profession wherein you will have constant opportunities of storing up 
peaceful recollections of benefits conferred on your fellow-creatures, by labour and 
skill in the path of your daily duties. A life of active usefulness lies before you, 
in which, if you choose, you may find the obligations of duty in constant accordance 
with the promptings of j'our better nature, no less than with the example of Him, 
who was Himself the great Physician, and who wought the miracles that were to 
estalbish His doctrine, not to impart honour or wealth to man, but to heal his stricken 
body, to restore to him the blessings of health and life. 

The real and essential dignity of the healing art must ever primarily consist in 
the beneficence of its object. To remove disease and assuage pain, to reanimate the 
dying body and recall the wandering mind, must ever be an office truly noble, 
while the current of human life shall continue to flow in its present frail and easily 
interrupted channels, while the circumstances of man's condition are such as to 
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expose to a thousand causes of derangement that balance of the complicated 
movements of life which we term health^ And the sentence of the heathen 
orator will remainj except in one word, worthy of a Christian age, Nikilo magis 
hmuhies diis appropinquant quam salute m hominihus dando.^' 

But in considering the claims of our profession on our respect, we may not rest 
iu a barren contemplation of its object^ however worthy and exalted \ for we see that 
object daily put forward to conceal the deformity of counterfeit systems of selfish 
imposture* We must proceed to test its worth by the inquiry, how far it pursues 
lids noble object by rational means, and in what degree those means are not merely 
rational, but elevating and ennobling^ to those who employ them. 

Now on this question we may observe, (1) That the foundations of medicine 
extend very widely and deeply into many large departments of human knowledge ; 
and (2) That our profession draws its knowledge and experience from every quarter 
which promises a useful return, 

A knowledge of the influence and use of the agencies at our command, in treating 
the disorders of the body, is a subject of such vast relations, as hardly to fall within 
jLssignable limits ; but there are certain divisions of science in which aU available 
experience in medicine may be said to centre. And first, that of the human frame 
itself, the seat of the derangements to be rectified, the structure on which we are to 
operate. We study its form and mechanism, the complex array of its parts, mutually 
adapted and diversely similar, compacted by a principle of unity, and having definite 
relations of conformation to the world of organization around us. We examine it 
in its active breathing state, detect the phenomena of its origin^ the stages of its 
development, growth and decay; we watch its modes of action, and the change it 
produces in the matter with which it deals, and which is ever traversing its pores and 
passages, absorbed, assimilated, and rejected under the ceaseless influence of the 
principle of life. Hence we rise to the comprehension of the general laws by which 
our all-wise and bountiful Creator governs and sustains all these wonderful actions, 
and become able to frame a reasonable explanation of many of the maladies to 
which they are hable, and to deduce rules for the maintenance of health. 

Next, we pass to the study of this body in its states of illness and disorder ; we 
note the phenomena that its functions present when diverted from their usual course 
by the intervention of disturbing causes ; and examine the alterations of structure 
which accompany such deviations from the correct standard. Thus we obtain an 
insight into the natural history of disease. 

Lastly, we have to ascertain the powers wliich have been mercifully placed within 
our reach for the mitigation of bodily distress, and the removal of disease ; to draw 
from the bowels of the earth, from the bed of the ocean, and from the trackless fields 
of air, those remedial agents that lie profusely scattered through the realms of nature. 
We have to turn noxious substances into balm, and poisons into antidotes, under the 
'dance of a careful and discriminating observation of tlve cfiects of surrounding 
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matter on the corporeal frame, both in health, and under the endless varieties of 
disease. 

The three great departments to which I have now thus briefly alluded (the 
sciences touching the human frame in health, the science of disease, and the science 
of remedies and their application), may be compared to centres, round which cluster 
all those special subdivisions of scientific knowledge which yield their tribute to 
medicine ; or, we might resemble them to three great branches of a tree, deriving 
strength and vigour from many subordinate ramifications. The study of the healing 
art in these three provinces commends itself to the common sense of mankind as the 
only rational mode of obtaining a sound, comprehensive, and useful knowledge of it. 
Strange that there should be found even educated men lending themselves to the 
delusions of quackery, and ready to reject as superfluous some or all of these necessary 
though still imperfect sciences, and to adopt the systems of madmen or knaves, under 
the shallow and transparent pretext of a simplicity, which is simple only by excluding 
almost all well-grounded experience in medicine ! 

In pursuing the course thus rapidly sketched out, rational medicine adopts all 
the true results of observation and seeks to reduce them into order— searching amid the 
heterogeneous assemblage of reputed facts for those leading guiding lights which serve 
to dispel the gloom in which mere empirical knowledge is shrouded. Yet it does not 
reject or overlook what is fairly proved, because it can find no place for it as yet in its 
system. It is content in its present state of imperfection to mingle the empirical with 
the scientific, though ever striving to bring empirical facts under the control of law. 
In reducing the body of experience to rules, it does not make itself the slave of rules 
or systems, remembering the complexity of the problems before it, the uncertainty 
and necessary occultness of many of the conditions involved, the multitude of 
modifying influences. It stores up experience with simplicity of mind, is ever 
forward to receive new facts, and to pursue fresh avenues of research. With patient 
industry and singleness of purpose it adopts knowledge from every quarter, and casts 
aside nothing as worthless that comes to it on reasonable testimony. It is not 
conceited, but candid and open. It may fall into the errors that are but incident to 
human thought, and the usual accompaniments of periods of great mental progress, 
but it is always willing to be guided to the truth, being animated above all things by a' 
love of truth. It is ready to exclaim with Locke, " It is triUh alone I seek, and that 
will always be welcome to me, when or from whence soever it comes." It knows, 
indeed, that it is ignorant of the whole truth — that in all, even the most perfect and. 
advanced of human systems of science, there is much to mark the poverty and 
weakness of our faculties, and therefore it vaunteth not its powers, or its conquests, 
but is tranquil, patient, humble, modest. Jf it discovers a new and useful truth, 
fraught with advantage to mankind, mindful of its great object, and true to that 
object, it promptly throws it into the common store, " glad to distribute, willing to 
communicate" it. 
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This, gentlemen, is the rational and liberal spirit that our profession may 
generally claim, with honest pride, as worthy of the mission with which it is 
entrusted ; and if at times its annals have been sullied and its tone embittered by tlie 
harsh jarrings and acrimonious contentions of personal or party rivalry^ in which it 
may sometimes have appeared that truth was less the object sought than victory over 
an opponent, charity will justly attribute tliis to causes by no means peculiar to, or 
springing out of, the medical calling, but which, indeed, our studies and pursuits have 
rather a tendency to discourage and repress. 

If the faint outhne which I have attempted of the nature, objects, and general 
character of our profession have made any adequate impression on your minds^^ — if it 
have satisfied your reason and conscience, and raised in you any desire after 
excellence, you will now be the more ready to grant me your patient attention, while 
I make a few observations on the incalculable importance to you of the next few 
years; and on the influence which the view you now take of them will exercise, not 
only on the successful prosecution of your studies here, but on the whole course of 
your future lives. 

Bear with me then, gentlemen, while I say, that although yon are now become 
medical students, and are come to King s College for instruction in the elements of 
professional knowlege, yet you cannot attahi this knowledge in its most genuine 
and useful form^ — ^and certainly you cannot apply it hereafter, as it deserves, to its 
legitimate objects — unless you plant its foundations now in integrity and uprightness, 
in honesty of purpose, and an earnest Christian spirit — unless in this, the plastic period 
of youth, when your characters are being moulded, you acquire the mastery over 
yourselves, and resolve to be governed by pure motives of action. 

We are born into the world, let us remember, to glorify our Maker in the 
exercise of those faculties with which He has endowed us; and not only in the 
exercise, but also in the cultivation and improvement of them to the utmost possible 
extent. 

Of our corporeal powers I need not speak particularly, except to remind yoti 
that it is our duty, as well as our interest, to take care of our bodily health. It is a 
talent entrusted to us, and must neither be squandered nor permitted to rust. Any 
wilful disregard of the rules of health is in a degree culpable. Our duty and 
usefulness are interfered with by ill-health, and our bodily poTvers were not given us 
to be abused^ — to be overwrought,, or to be subjected to any wasteful excesses or 
besotting indulgences. Do not therefore forget, in the ardour of study, in the strong 
yearning for advancement in knowledge, that your corporeal and mental capacities 
are limited by laws which caimot with impunity be broken, and w4iich appoint to us 
natural terras of refreshment and rest. These require to be observed, if you would 
retain your youthful vigour, and accomplish what is before you. Be not impatient, or 
long for premature proficiency, but pursue with regularity, and within the limits of 
your physical ability, the work that lies before you, and be assured that you shall 
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sooner and with more certainty thus attain the goal of your wishes, than if you 
recklessly disregarded the measure of your strength and drew upon it at random 
at the outset. 

In the next place, it is of great importance to your future success in life, no less 
than to your present advancement in study, that you should carefully attend to the 
exercise and training of the mental powers. To do this will be to " whet the edge " 
for the intellectual conflict, and will he in the place of " putting to more strength." 
" Wisdom is profitable to direct." Any exertions you make with this object 
will be laid out at the most abundant interest^ and will be followed by a return 
not only immediate and great, but ever multiplying itself for the rest of 
your life. 

You are now at an age possessing the greatest advantages for the work you are 
to accomplish, and it is right yoil should recognise what these are, in order that you 
may set store by them, and apply them to their proper use. 

And first, you have leisure^ which will never return. You have now time to lay 
a secure and lasting foundation ; by-and-bye you will be called oh to raise the super- 
structure. There is a season for the ear to swell and the seed to ripen, as well as for 
the harvest and the in-gathering, and the one cannot take the place of the other, nor 
if one fail can the other prosper. Shortly will commence the active duties of life, and 
to learn what you have now to learn will then be too late. Then will come the cares 
and responsibilities of practice, with new relations and distracting engagements. 
These will certainly occupy the greatest portion of your time, and interfere much 
with study. When each day shall bring with it its own labours, and imperatively 
exact their performance, you will find it impossible to recover opportunities which you 
may now have let slip ; for with the lime and knowledge lost or foregone will have been 
also lost much of the power of sustained application, of intense and regular industry ; 
and you will be dispirited by a sense of what you might have been, had your 
pupilage been otherwise spent. Then will you begin to realise what depth of meaning 
lies under those brief and oft-neglected phrases— the shortness of life, the value of 
time ; and to realise it when too late for profitable use will bring a sense of abiding 
regret, if not still worse, a callous and death-like indifference. 

Now, too. you enjoy energy and elasticity of spirit ; you have hope and trust in 
the future ; you have freedom of mind and dfsinterestedness. All these will help you 
to labour aright. They are precious gifts, graciously committed to you, to be employed 
as the Giver has vouchsafed to appoint, and of which hereafter an account must be 
rendered. They leave you without excuse, if you neglect to avail yourselves of the 
aids they supply. 

To pursue with success a scheme or system of mental training, you must believe 
that the result is within your reach ; and to be satisfied of this, it will perhaps be 
suflScient for me to refer each one of you to the experience he must have acquired, by 
the observation of himsell' or others. By well-directed exercise and discipline the 
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limbB and bodily organs may be trained to such a pitch of strength and agility, as to 
astonish and delight us in the feats of the circus, and to seem to endow their possessor 
with new corporeal powers. But this conveys but a faint idea of the capacity for 
improvement of our mental faculties, under skilful guidance and a determined wiU. 

There are, indeed, original differences between men, in both the extent and 
fertility of the intellectual soil ; and the seeds sown find in some a more genial 
welcome, a^^d spring up in ampler luxuriance and display greater richness and 
abundance qf flower and fruit than in others. Though in all perchance the ground 
be substantially good, and the kindly influences of air and sunshine, season and 
cUmate the same, yet some will yield thirty, some sixty, and some an hundred. But 
with these varieties of the innate endowments we are little concerned, except to guard 
against being deceived by tliem into the belief that it is these chiefly winch govern 
the positiojis which inen take in life ; for it is far otherwise. The wisest and most 
experienced of mm will tell you, that it is the formation of habits of steady and 
regular industry, of conceiving ideas clearly, and storing them methodically, so as to 
have them always at command when they are wanted — that it is the tutoring the 
memory to exactness and promptitude, and the judgment to strength and depth — they 
will say to you that it is mental discipline, perse veringly pursued, and turned to 
right ends, under the sustaining and directing influence of worthy motives, which 
really decides the differences between man and man, whether in regard to mental 
constitution and powers, or the effect these produce on life and conduct 

If any one of you, therefore, should imagine, in the silence of his own breast, 
that he has powers of a superior order, let him bless Him who has given them, but 
beware lest they prove a snare to him — a curse and not a blessing — by leading him 
to forget that, without care, they will degenerate and l^ave him far behind others, 
whom he may now, perhaps, fancy his inferiors in abihty, and altogether deficient in 
genius. Let him remember the awful words, " Of him to whom much is given, shall 
much be required,'' ^nd resolve to employ those means of excellent usefulness, with 
which, without any merit of his own, lie has been born, in such a manner as to 
Avin the far greater blessing of an approving conscience. 

On the other hand, let those be strongly encouraged who are conscious that 
their memory is feeble, their attention apt to wander, their conceptions too often 
wanting in clearness and precision, by the recollection of what others, similarly 
circumstanced, have accomplished by the means which have been hinted at ; and let 
them believe earnestly in their own equal capacity of improvement. It is well they 
should be convinced that in the long run, though with powers not above mediocrity, 
and with even fewer of the external advai^tages, perhaps, of wealth, of friends, or of 
position, they may, by persevering industry and the careful education of their powers, 
outstrip those who relied on their uncultivated genius, and in whom they may now be 
almost disposed to envy this flattering possession. But I slide into expressions wluch 
might seem to imply that precedence in the race of hfe is the test of merit and of 
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real success. A desire to obtain it is 7iot to be made your leading motive. It may 
fail from causes not under your own control ; it may fail and leave you yet happy, or 
it may come and find you miserable. Therefore this should rather be your deter- 
mination, " Let me resolve, with God's blessing, to do my duty and to improve my 
faculties to the uttermost, and leave the issue in His hands, certain that I shall then 
be safe under any worldly fortune.*' 

Among the aids to mental culture that may lie within your reach, there are none 
more influential than those with which the Collegiate system will here surround you ; 
and undoubtedly it is expedient for you rightly to appreciate them, both in order that 
you may conduct yourselves as you ought towards that community with which you 
are here connected, and also that your own characters may derive the full benefits 
which the influences of the place are so well calculated to impart. 

It is with feelings of thankfulness that the professors must acknowledge the kindly 
and confiding spirit with which the students have habitually concurred in all the 
arrangements established amongst us, and we have only to express our expectation 
and hope that this cordial acquiescence will continue on the part of those now joining 
us. They will feel persuaded, we trust, that the order and regularity of our College 
life, a willing obedience to all the rules, a diligent attendance at the lectures 
prescribed by the authorities of our profession are powerful means by which they may 
cultivate in themselves habits of self-control, and especially of order, method, and 
punctuality: habits most essential to usefulness, particularly in a profession like 
ours. For the unavoidable distractions to which the practitioner in medicine is 
exposed, require in him all the more heed to economy in the disposal of his time ; and 
a loose, unpunctual habit, while it deprives him of the little leisure which he might 
otherwise enjoy, causes him also to be wasteful of the time of others. Moreover, the 
public will naturally estimate him by such qualities as they can readily apprehend, 
rather than by his medical attainments, of which they feel themselves to be imperfect 
judges, and so grave and glaring a defect of character is almost certain to interfere 
seriously with his success. 

I now proceed to ofier a few remarks, such as the brieftiess of the time permits, 
on the studies that are about to engage your attention. 

These studies relate to medicine as a science and as an art, for in this twofold 
aspect you must learn to look on your profession. The sciences which lie at its 
foundation are to be studied partly as sciences, partly in their practical applications to 
the art. Without a scientific knowledge of the principles and laws which preside over 
the natural operations of the Uving body, you cannot be said to understand, even 
vaguely, the nature of the derangements of disease ; and without a scientific insight 
into morbid conditions, it will be impossible to adapt your treatment skilfully to the 
varieties which they manifest, or to be other than the slaves of empirical rules, blindly 
applying the same remedies under circumstances wholly different, and constantly at a 
loss \vhen new phenomena unexpectedly present themselves. 



THOUaHTS FOR THE MEDICAL STUDENT. 



61 



But on the other hand, it would be the greatest mistake to suppose that a profound 
acquaintance with such sciences as Chemistry, Botany, Anatomy, Physiology, or even 
Pathology, and of these even in their practical aspects, can be sufficient to constitute 
you able physicians and surgeons. Nothing can possibly do this but the adding to 
your science a close and extensive personal familiarity with the phenomena of disease, 
and with the actual changes produced by medical interference. And nothing can 
give you this practical famiUarity but a long and patient study of details, which do 
not much admit of scientific arrangement, but must be collected promiscuously, and 
by every student for himself, by persevering and laborious observation of the art, as 
it is carried out in the practice of its experienced professors. It is this that gives 
value to the opinion of the older members of our profession, compared with the 
younger, in obscure and difficult cases. Much of their knowledge is incommunicable, 
and as they have accumulated it for themselves, so must it perish with them. This is 
the fate of our art, more than of most others. Perhaps it leads to greater strides of 
progress from one generation to another, by preventing a too close or implicit 
imitation of one age by another and by encouraging independent thought. 

In studying Physiology, you will endeavour to understand the intimate nature of 
the phenomena of health, the inter-dependence of the several organs and functions, the 
relation of the parts to the whole ; so that in the application of your knowledge to the 
explanation of diseased states, you may never lose sight of the general and leading 
principles, which demand attention in all instances, and can never be overlooked with 
safety. Your minds should be so imbued with physiological principles, that when 
disease is presented to you, you may at once regard it in its relation to the standard 
of health, and not as some separate entity, to be combated and overcome without 
reference to the natural powers and requirements of the bodily organs. 

So grounded in a knowledge of the healthy state, arid accustomed to address all 
your remedies and means to its restoration, you will be induced and prepared to 
cultivate, on all occasions, a habit of thinking — of meditating on, and of striving to 
understand, the morbid aberrations that you are called upon to rectify. You will 
gain, by degrees, a kind and extent of insight — of scientific insight — into the cases you 
have to treat, which will make you intelligent and sagacious practitioners, while it 
will prove a constant source of intellectual delight, and attach you to the laborious 
pursuits of our profession, and diffuse over even its more disagreeable provinces an 
ever-growing interest and charm. 

And here I cannot avoid saying a few words on the peculiar advantages which 
medicine derives from its close connection with several departments of natural science. 
I am far from meaning that it will be your business at present to strive to make 
yourselves profound chemists, or botanists, or physiologists. To do so would almost 
necessarily lead to your neglecting some of the practical subjects, which are truly the 
occasion for which you study these foundation-sciences ; and if you gave yourselves 
too exclusively, or too fondly, to these, you might lose your relish for practice, and 
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thus divorce your minds from the legitimate object of their concern, the application of 
all witable knowledge to the relief of human suffering. 

But I do assert that the study of these sciences, as sciences, so far as time may 
allow, and of each in its proper degree, proportionate to its importance to medicine 
and surgery, will be an admirable instrument of mental discipline, training the mind 
to accurate reasoning, enabling you to detect plausible fallacies, and exercising 
the memory, besides giving you a comprehensive grasp of your subject and a 
discriminating judgment, which will prove of n^ost essential value in determining 
the complex and doubtful problems of disease. 

And if you should be fortunate enough when young to imbibe a taste for any of 
these sciences— a taste unselfish, pure, and elevating, a taste entirely in harmony with 
the character of your future pursuits, and which, if properly restrained, can never be 
correctly regarded by the public as inconsistent ^ith your professional duties, but, on 
the contrary, as rather giving to your services a nobler stamp — you will be blessed 
with an i^ward source of peaceful happiness, of which no possible amount 
of professional occupation, and no accident of worldly position, can deprive 
you. 

With reference to the subjects of the several courses of lectures which you are to 
attend in their order, my colleagues will no doubt explain and enforce their respective 
valup, and it will therefore be unnecessary for me to touch upon them. But there are 
twQ part^ of your studies which are to occupy a very large share of tl^e whole time 
you are to spend hpre, and of which I cannot too earnestly press upon you the 
importance. I mean the dissecting-room and the hospital. 

An almost constant familiarity with both of these for nes^rly twenty years, has 
only added weight to the conviction I early imbibed, that a student's time should be 
very largely given to these two pursuits. 

The surgeon ought to be as familar with human anatomy as with the structure 
and furniture of his home. He should be able to recognise and fin^ any part or 
object, as it were, in the dark and without a puzzle of the memory. One who has 
this exact and ready knowledge possesses an immense advantage, for he will feel 
master of numberless details relating to hia profession — he will not be at a loss on 
emergencies, or novel turns, or accidents, but will maintain a calm and collected mind 
during the most perplexing and critical operation^. This knowledge can be attained 
only by careful and repeated dissections, for which the best lectures, and written or 
pictorial descriptions can furnish no substitute, however valuable and necessary as 
aids. Ex libris nemo evasit artifex. Be assured that in th^ hour when health and life 
shall be committed to your charge, and you become awakened to a full sense of your 
responsibility ; when you are called upon to decide on an operation, or to perform it, 
on parts where a false step may rob your patient of some of his few chances of life, or 
may hurry him into eternity — you wUl then experience the difference between a 
knowledge of anatomy acquired by practice in the dissecting-rooms, and that faint trace 
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wliich the memory may retain of ideas, not originally impressed by the fresh and 
yivid touch of nature. 

The dissecting-rooms are a scene of study to wliich no other profession aflbrcTs a 
parallel. While they retain their novelty, you cannot enter them without a certain 
reverential awe, inspired by the thought that yon are walking among the dead. An 
earnest and right-minded man will not too forcibly repress this feeUng, nor forget^ in 
that customary place, the honour due to human dust, nor so dismiss his own mortality 
from his recollection, as to behave with any unbecoming or ill-timed levity. He will 
strictly apply himself when there to the acquisition of the necessary knowledge, 
reminding himself sometimes that the dead body on which he operates has once been 
tenanted by the soul of man ; that in all probability the Divine Spirit has once deigned 
His presence there ; and, finally, that its scattered elements are destined to lie one day 
reconstructed, and, in a changed aiid purified state of incortuptionj to resume their 
mysterious but essential part in the life of an immortal being. 

If a practical knowledge of anatomy is so desirable for the student — ^how 
important, how indispensably necessary niust be that practical knowledge of disease, 
and its treatment, which the wards of an hospital supply ! There he is brought face to 
face with almost all that diatinguishes his profession, lie sees it as practised by those 
from whom he is acquiring the rudiments which are to fit him for it. He sees applied 
the doctrines inculcated in the systematic courses^ ahd thus learns to appreciate them 
more highly. He is led, on the one hand, to feel the interest which practical applica- 
tions reflect on his elementary studies ; and on the other to infuse into his views of 
practice a rational and scientific spirit, which will probably give a colouring to them 
for the rest of his life. He drinks at the fount ain-head of knowledge, he reads the 
book of nature, and observes for himself those processes of decay, those forms of 
active and chronic disease, from which his teachers have drawn the information they 
are imparting to him. Disease is no longer an abstract thing — portrayed, perhaps, by 
the hand of a living master, yet still a portrait oidy— but he has now before his eyes 
the pallid countenance, he listens to the sounds, he feels the throbbings, he watches 
and records those hundred changes which are to be his own guides hereafter in daily 
pa*isages of peril and anxiety. He sees it as it affects living men, he is a witness of 
their sufferings, their patience, their hopes, and fears, and imperceptibly finds his 
feelings enlisted on the side of his studies. He begins to understand how age, and 
sex, and previous habits, and the fluctuations of worldly circumstances, whether 
physical or moral, exercise a powerful influence over the course of diseases, and 
demand modifications in their treatment. He is thus taught lessons of watchfulness, 
caution, and decision ; and, by degress, experiences something of that confidence 
which a sense of real knowledge confers, and becomes prepared for observingj for 
thinking, and acting for himself hereafter. 

Gentlemen, I am exceedingly anxious to impress upon you all, the extreme 
importance of your devoting all the time you can spare from college duties to 
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study in the wards and in the out-patient rooms; and it is most gratifying to be 
able to announce that, ere long our accommodations for this all-essential department 
will be more ample than they are at present. The first stone of the new building 
will be laid early in the spring, and no time will be lost in hastening the work to its 
completion. Meanwhile, take full advantage of the means which the existing hospital 
affords. If not engaged in dissection visit it daily, and when there, employ your 
time diligently in watching the progress of the cases, and in note-taking, as well as 
in a regular attendance at the clinical lectures and at the post mortem examinations 
of the bodies of those who die. Read also, on the cases which you are observing 
and recording. As you watch them from day to day, and write out your notes 
in the evening, refer as much as possible on the subject of them to the works of the 
great standard authors of our profession, authors too little read by the student and 
young practitioner of the present day. See how the diseases you are engaged upon 
have been regarded by men of the greatest genius and the largest experience. Do 
not dare to despise them because, forsooth, their phraseology may be in some respects 
antiquated, or because on some subjects they betray false views which belong not 
to them but to their age. Trace the current of their thoughts, their sagacious 
discriminating judgment, and admire their descriptions of disease, so terse, yet so 
graphic and true, that it is impossible not to have your own case elucidated by them,'and 
your ideas simplified. Thus you will cherish a habit of reflection on the phenomena 
of disease ; you will learn to observe more acutely, to reason more sagaciously and 
to draw more correctly your conclusions. You cannot over-estimate the value of 
such a habit in after life. 

Those of you who are now commencing your professional education will of 
course at first find much that is novel and strange in hospital practice, and you will 
very imperfectly comprehend much of what you see. This must be so ; but do not, 
therefore, be deterred from hospital observation ; on the contrary, like travellers in 
a strange country, be rather stimulated by the novelty of all before you, to take 
such notes as you can ; inquire of your senior fellow students, ask questions of the 
professors, refer to your books, and gradually all will become clear. Only do not 
let the hospital detain you from any of the elementary lectures of the first session 
(and I refer especially to chemistry, the hour for which follows the hospital hour)^ 
for these may not be neglected. If, when not occupied with dissection, you give 
up the mid-day hour to the hospital, and employ this hour strictly as I have 
recommended, you will be surprised, I venture to say, at the progress which even 
six winter months will have accomplished, and in the summer you will have still 
more leisure for the hospital, and less of lecture engagements. 

Gentlemen, if there is one thing more than another in the circumstances of my 
own education, which I am now inclined to look back upon with especial thankfulness, 
it is, that for several, years a large hospital was my home ; and I do most earnestly 
press it upon you, as you value your future success, study disease as you have time, 
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from first to last^ through the whole of the next three or four years^ at tlie bedside* 
Preserve notes of cases ; illustrate them if you are able, by sketches or drawings. 
You will observe them much more narrowly, mucb more methodically^ if you write 
notes ; and, therefore, you will remember them better ; besides that you will have the 
advantage of a book of reference, a body of practice accumulated by yourselves^ and 
rescued from the oblivion which ever tends to swallow up the past, a guarantee that 
you have well and carefully employed the opportunities, which to most of you can 
never return. 

On the subject of the hospital, I have only further to remind you, that it can 
serve you in its subordinate capacity as a school of medicine and surgery only in 
proportion as it fulfils, at the same time, its primary and more essential function 
of a great instrument of charity, ministering the aids of benevolence and medical 
skill to the teeming thousands of our poorer brethren, in their seasons of affliction. 
You are permitted to cluster round the conch of sickness and bodily anguish, and 
to hear the accents of penitence or despair, not because you are now able to do much, 
if anything, to alleviate its pangs, but in order that you may learn how to contend 
most effectually hereafter, by a silent and invisible energy, with the powers of 
destruction, and thus to mitigate or remove the future sufferings of others. It is 
this sacred object alone which allows you to intrude your prying footsteps into the 
stillness of the chambers of the sick, to watch the pauses and returns of illness, and to 
gaze even on the countenance that " death, under the ravages of disease, has marked 
for his victim, and covered with his shade." 

I am persuaded that a sense of the presence in which you stand at the hospital, 
will maintain in you that strict propriety of conduct, on all occasions, and that 
tranquil and noiseless demeanour, which are befitting the place, no less than the 
business on which you are engaged. I am sure that the occasions of intercourse 
with the poorer classes will be improved by you as they deserve ; and that nothing 
will occur, in the bearing or behaviour of any of you, within the walls of the 
hospital, to give pain or disquietude to the minds of those excellent and benevolent 
persons, who, with so much self-devotion and ability, conduct its management and 
promote its success. 

Under many discouragements and difficulties, I know they are sustained by 
the desire of sharing, in their appropriate sphere, in the great and noble object 
of educating for the ranks of a profession which they honour, a number, not 
only of scientific and well-instructed pracHtvmera, but of Ckristimi gentlemen. 
And you must feel that few things could dishearten them more, or be more likely 
to make them relinquish their disinterested labours on our behalf, than to find 
the wards or precincts of the hospital desecrated (for I can use no milder terra) 
by any conduct which could disgrace it. The honour and credit of the 
College, besides, are most closely bound up with the character of the Hosi>ital^ 
for it is there that the world naturally looks for a first exemplification of the^ 
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influence for good, which the principles of the College should be ezercbing on 
the students. 

There yet remains one topic, on which I have a very few observations to 
make; and I offer them in particular, as so much of this address has been 
offered, to the junior students. It is a subject on which their eventual prosperity 
depends, much more than might at first sight appear — I mean the employment 
of what is usually styled leisure time^ vacant hours. So highly is this to be rated 
that it may almost be made the test by which the future career of a young 
man may be measured. There are necessary intervals in the occupation of the 
busiest of mankind; there are many, and sometimes long intervals in the day 
of every medical student, which no pre-arranged scheme of study can fill up, 
and which expose him to that great trial — the having a plausible excuse to 
himself and others for idleness. If he do not foresee that such intervals will 
occur, and provide himself beforehand with some useful and ready employment 
for them, he will not only dissipate much time in the aggregate, but slide into 
listless, careless habits of mind, in which he will be obnoxious to the encroach* 
ments of many insidious forms of folly, if not of vice. An active preoccupation 
of the mind on some worthy and useful pursuit is the most effectual safeguard 
against these. The medical library is provided as a place of quiet study during 
the college hours, and there can hardly be a better subject for the occupation 
of brief periods of leisure than the reviewing, by the aid of notes and class- 
books, the ground over which he is being taken by the professors, or by his 
own observations in the hospital. The museums, too, are a rich storehouse, 
from which much and varied knowledge may be easily acquired by the student's 
unassisted efforts at broken moments of time. And I am far from implying 
that he should not relax his mind in innocent or improving conversation, or in 
congenial society, or in any proper recreation. 

But when all this has been done, some periods of leisure will remain to him 
when medical studies are either concluded or have wearied the mind, and it 
will then be wise in him to refresh his powers, not by idleness, but by varying 
the subject of study. Let him turn to books, the solace and delight of the 
most excellent men in all ages, and a means by which he may adorn his mind 
and store it with just and pleasing ideas, and render himself more fitted to 
associate, on terms of equality, with the scholar and the man of taste in any 
community in which his lot may be cast. And as the hours which he has to 
devote to the general cultivation of the mind in this way are, after all, com- 
paratively few^ let liim be true to himself, and turn them to the best account, 
by a judicious selection. Books are so numerous now, and of all kinds — ^good, bad and 
indifferent (the last infinitely the most numerous), that it may seem no easy matter to 
make a choice; and of course it must be sufficient to proceed on some general 
principle, and to allow oneself the liberty of many exceptions, But I cannot help 
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thinking that you will be imwiae if you omit to choose among others, as 
compamoDs of your leisure, the works of the sUmdm^d authors of the world, whether 
of antiquity or of a later age, whether those relating to history, or philosophy, 
or poetry. It is surely better to select the higher models, the creations of genius, 
guaranteed as sterling ore by the stamp of universal opinion, even if you also 
gratify a harmless taste in the perusal of the lighter productions of the day or 
of the hour. 

But if it be true, that we shonld be almost as careful of the books we 
habitually read as of the personal intimacies we form, especially where their tone 
and character are such as to be likely to sway our moral beings then we cannot 
be too much on our guard as to the bad^ or the pm^tially bad books which offer 
themselves (sometimes under enticing and pleasant forms enough) for our perusal. 
Sure I am, that one cannot willingly peruse an impure or immoral work without being 
debased by it. It is touching pitch. One cannot be often reading frivolous novels 
without having our intellectual faculties weakened, and our taste corrupted ; nor 
without at the same time becoming indisposed for more wholesome and excellent 
fare. 

In conclusion, gentlemen, think nobly of your profession, and by your own 
conduct make it worthy in your own persons of the standard at which you 
estimate it. Eemember that its end is beneficent, its studies ennobling and 
elevating, its administrations an exercise of our best faculties, and in harmony 
with the whole constitution of our nature. To excel in it is an aim worthy of all 
your aspirations, of all your energies ; but requiring mental and moral discipline^ 
patient and sustained labour. Go forward in this path with diligence. Make of 
your difficulties a school in which strength of character may be tried and formed, 
and convert them from adversaries into your best friends. There is no sweeter 
recollection than the sense ot difficulties overcome. Strive rather to shine In your- 
sdves than to outshine others. Seek less to derive honour from your profession, than 
to honour your profession by your virtues. Cultivate a love of knowledge for the sake 
of the benefits it will enable you to dispense, as well as for the gratification of your 
own higher tastes and capacities; and then, whatever worldly fortune betide, you 
win win the most valuable of the blessings which the occupation of a life can 
confer, the satisfaction in the retrospect, of having improved your opportunities, of 
having acted on right principles, of having been the honoured means of benefiting 
your fellow creatures, while humbly yet earnestly endeavouring under the Divine 
blessing, to accomplish the wiU of your Maker, a.nd to live to His glorj-. 
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ADDRESS IN SURGERY 

Read at Chester ^ August 9, 1866, at the Twenty-fourth Annual Meeting of the British 
Medical Association^ by William Bowman, Hon. M.D. Dublin^ Hon. LL.D. 
Cantabj FM S. [From a Reprint by The Association for the Advancement of 
Medicine by Research" 1882,] 



Mr. President and Gentlemen, — Surgery has always been that department of the 
Healing Art which most strikes the imagination of mankind, and secures their 
admiration, by prompt, dexterous interposition, in obvious and great perils, where life 
or limb is jeopardized, when the ignorant or timid are ready to despair, or the disease 
seems too terrible and deadly to be controlled. One now steps in, holding in his hand 
the talismanic charm of knowledge, with skill to find and courage to touch, for their 
correction, the hidden springs of life, and in a few moments how altered is the scene ! 
The poor sufferer, a weeping family, or, it may be, a nation in deep anxiety, is 
relieved; and gratitude, the most precious human tribute for so great a benefit, 
so opportunely conferred, mingles with the respect and almost veneration that greet 
the successful operator. 

Pardon me, if I avow, arrived at middle age, that my boyish ambition — not far 
from this Cestria of the old Komans, and under the inspiration partly of one still 
among us (my father's friend),* partly of others to whom I am even more deeply 
beholden — ^was to be a great surgeon. And though I am able thankfully to 
acknowledge a gradual diversion of my lot in life away from this dream of earlier 
days, I yield to none in my regard for the eminent dignity of the Surgical Art, 
concerned, as it is, with some of the dearest earthly interests of mankind, and certain 
to rise more and more in their esteem as they become more capable of weighing things 

• Thomas Taylor Griffith, Esq., F.R.C.S., of Wrexham, ob. 1876, set. 80. At the age of twcDty— 
VIZ., in 1816 — he had obtained Sir Astley Coopbr's first pnze in Anatomy and Surgery at Guy's. He 
Was the leading practitioner of his time in his own county, following a father equally eminent. 
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and men by the true and real standard of their iisefulrLms. For I see no reason to 
doubt that future ages will still accept the pious saying of one of old, that Surgery is 
the Hands of God: the Human Hands, apt images and reflex of Man's whole Being, 
from his morning hour of puling helplessness, when the 

.... tendor palm is proKt 
Against the circle of the breast;* 

through all his working day of time, until they shall be upraised once more at last in 
joy and adoration, to hail a brighter and an eternal dawning ; the Human Hands, 
permitted now, through insight into God's laws, to be His instruments of succour 
to that earthly life and organization, which His power, wisdom, and love, having first 
brought into being, still alone both sustain and cause to perish when their part is 
played ; to that material organization which dies every hour it lives, which indeed dies 
by living and lives by dying, and which wondrously transmits ever its own prerogatives 
and dark secrets to a succeeding life, destined apparently to remain a marvel and a 
mystery impenetrable to all generations. 

A general survey of the present state of the Healing Art in those countries that 
most represent the recent progress of mankind, may well incline us, on an occasion 
such as this, to outstep the narrow limits of the Speciality of Surgery, to which, indeed, 
our precedents do not confine us, and to inquire whether we be not in some danger in 
England now, amid the multitudinous divergencies and details of modem practice, of 
losing sight, in some measure, of the essential Unity that pervades our whole work of 
Healing in the World ; and further, whether we do not need to hold more to this 
central idea of unity, in order by greater concentration of our powers and agencies for 
good, more effectually to promote the proper objects of our great profession, by better 
directed common efforts than in times past. 

And can such a theme be more appropriately handled, than before an Association 
which is, up to the present moment, the only visible upholder and representative of 
the comprehensive unity of all ranks and degrees of Healers in this country, and 
which has been for many years working towards the realization of it ? 

Let us, then, spend a short time in tracing, if we can, the scope and meaning of 
this work of ours, which interests ourselves so very closely, and our fellow-men hardly 
less. And for this purpose our past history shall first be adverted to, so that we may 
gain, as from a distance, a more general and a juster view of our whole position. 

With the earlier developments of the Art in remote ages we are little concerned, 
except to observe, that the same simplicity of conception which we now find among 
our less instructed countrymen, implied in their respectful customary epithet of 
" Doctor " addressed to us all alike, regardless happily both of University-acquired 
titles of too motley import and of modern Acts of Parliament — this same simplicity of 
conception would probably apply still more to the Healers of a dawning civilization ; 

* *In Memoriam,' xliv. 



who, though they then, as now, must have failed in any instance to embrace aU 
knowledge and all the powers of treatment, yet conld hardly have been other at first 
than general practitionera, ; 

Probably the state of the Healing Art (if so it can be called) in various savage 
tribes, and among the antique and decrepit communities of the East, only now being 
awakened out of the torpor of tens, perhaps of hundreds of centuries, by the rude 
shock of contact with modern European forces, may exhibit to us, not iuapUy, what it 
once was among ourselves* Certainly the early growth and moulds of our profession 
must have been natural, not fostered by artificial means ; except indeed where the 
policy of chiefs, or the craft of a pagan priesthood, may have warped them to their 
purposes. But generally, where individuals evinced or professed an aptitude, 
opportunities of experience would be rife enough ; and according to the nature 
and variety of these, would be the developments of knowledge and the divisions 
of practice. 

At a later period, the elaborate civilization of the Greeks and Romans, and 
subsequently of the Arabians, was manifested scarcely less in their knowledge of 
Healing than of other useful arts, as their extant writings attest ; it being reserved, 
however, undeniably for Cln^istianity to elicit first among mankind the true spirit, 
as well as the right exercise of the Art, in the institution of hospitals and asylums, 
and of nursing brotherhoods and sisterhoods, for the sick and maimed. 

But, indeed, although the practice of Surgery in particular must have reflected, 
Uke other arts, the prevalent temper and ideas of those times, and may have been 
often rude, coarse, and undiscriminating, based on loose surmises, false analogies, or 
on prejudices or fancies altogether absurd, hence becoming what we might now be 
inclined to call unfeehng, even cruel ; yet always, its aim being beneficentj its 
tendencies must have been so too; a humanizing art, intervening on the side of 
mercy and pity, even in the wildest hours of savagery or war. 

Turning to Britain and the Dark Ages, haply our CMrurgeons were a sorry set, 
who carried out lamely the despised manual part of treatment, under the direction of 
an order of men, by priestly office, or by education and social rank, above themselves ; 
to whose authority they bowed : an order of men misnamed learned, ready in every 
difficulty to quote Galen without understanding him, and generally more ignorant than 
the poor handicraftsmen they controlled ; but men whose word could seldom be 
questioned, never gainsaid ; though, from the falseness of their principles, they could 
never advance one step in true knowledge. 

It was probably war, ever recurring war, that raised a few individuals from time 
to time into greater prominence and credit as surgeons ; for the powerful leaders of 
armies must have often experienced the benefits of surgical treatment; and in 
extremities of danger the surgeon must needs have taken a position in the esteem of 
multitudes, which those would miss who could not or would not staunch a wound, or 
save a life by operation. And it is inconceivable that, even in those half-bai barous 



72 



ADDRESS IN SURGERY. 



times, the greater sort of minds among the body-diirurgeons of emperors and kings 
should not have emancipated themselves from tlie obviously absurd relationship 
implied in their being merely the manual executors of the dictates of other men, whose 
fantastic pedantry, and real ignorance of the practical part, they must necessarily 
have contemned. 

And in civil life a counterpart was seen. Isolated students in convents, cullers of 
simples, ignorant travelling quacks and mountebanks, bone-setters and leeches, flitting 
formless creatures in the twilight time. Then came the guild of Herbalists and 
Barber-Surgeons. Then, from our universities, especially on the revival of learning. 
Physicians, with a truer scholarship and more open minds, to whom all mankind must 
ever acknowledge themselves indebted ; men competent to hold their place, even in that 
age of erudition, with the most exalted dignitaries in Church and State, and still 
maintaining, probably on that very account, their old superiority in station over their 
less learned chirurgical brethren. 

But now, here and there, a real Surgeon rose ; bold, clear-sighted, prudent also ; 
successful in grand ventures ; startling the popular imagination by some marvellous 
cures of deep painful disorders, or of portentous aspect, till then deemed incurable. 
Thus, Operative Surgery in great cities became the surgery of the greatest 
practitioners, and oftentimes overtopped and overshadowed the reputation of learned 
medici; causing, no doubt, jealousies, which we know to have been keen, but which 
we may now all the more afford to smile at, as we are certain none such exist amongst 
ourselves. Surgery thus became studied more and more by a class, as its prizes 
were great, and some men seemed by tastes and natural gifts more fitted to shine 
in it. It became an elaborated art, founded on observation of anatomical relations, 
both healthy and morbid; it began to have a distinct literature, and a body of 
rules and precepts, which were the subject of pubUc debate and were traditionally 
transmitted. Its professors increased in numbers and breadth of aim; they even 
shared with the most skilful physicians in cultivating the knowledges (hardly sciences 
as yet) which pertain to the Healing Art ; and to draw nearer to our own day, they 
have, within the last hundred years, in this as well as in all civilized countries, borne 
an equal, in some instances a transcendent, share in enriching and extending the 
whole field of medicine. 

But I am not here, gentlemen, to say flattering things of one department of 
our art to the disparagement of another. Nothing could be more remote from my 
intention. On the contrary, I desire to speak the truth only ; to show our common 
aims and victories, and to vindicate the common bond that unites us all. And for 
this, I must still ask you to revert with me for a moment to Tudor times. 

We are tolerably well acquainted with a state of practice in our own metropolis 
in that day, when some of the most eminent revivers of learning, of whom England 
is rightly proud (though some of them were favourites of a Court, paid by Church 
sinecures), established an Institution, since become venerable, which in those days 
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fought a hard and, it must be added^ a suucessful battle with the surgeons before 
the Lord Mayor of London and other of the Queen's Delegates (the more enlightened 
Master of the fiolls and the Bishop of the Diocese bringing^ we are told, many 
opposing arguments on the surgeons* part) for the right and privilege of alone 
prescribing in surgical cases inward medicines — and such medicines! — when the 
apothecaries' shops, no less than the chirurgeons' instruments, were still to a large 
extent under their control; and when, for escample, one unhappy Johk Lukb, ocularis 
medicus^ receiving a faculty to treat diseases of the eye^ was strictly limited to the 
use of external means, and forbidden all internal remedies, by whatever avenue 
they might be introduced, either in the city of London, or in the suburbs, or 
within a circuit of seven miles, except under the advice of some learned and 
experienced physician accredited by the College. 

All these grave and learned men played their part well, however, according 
to their light. They upheld among the highest and most cultivated of the land, 
as we gladly acknowledge their successors do at this day, tlie dignity of the 
profession and pursuit of healing. And if they did not plant this dignity in its 
true seat, knowledge of the frame tliat is most noble on this earth, and knowledge 
for the sake of usefulness to suffering man ; if they sometimes stifled thought, as 
when they caused one of their tiutaber to recant, who had had the temerity to 
maintain that Galen was capable of error; we may remember what they did to 
introduce Anatomy into England, and to advance Surgery itself, Keceiving from 
Lord LuMLEY an endowment under the Great Seal for a Surgery Lecture in the 
College, they " most tliankfuUy accepted so honourable and generous a donation, 
and built rooms more ample and spacious for the better celebration of this most 
Solemn Lecture/* And from among them sprang one^ whose well-known services 
to our common calling and to mankind can never be adequately honoured, 
particularly for the prescient, penetrating, comprehensive character of his intellectj 
and the clearness of liis perceptions ; whose name will descend to the latest posterity 
among the greatest of English worthies, 

William Harvey was Professor of Anatomy and of Chirurgery to the College 
of Phystciam, His character was every way grand. The main feature of it was a 
supreme love of truth, and an intense longing to penetrate the secrets of organic 
nature; and for this he asserts always the right and the duty of going straight 
to the fountain-head of Nature herself, acknowledging no master in things natural, 
but facts and the evidence of the senses. Modest, gentle, unselfish, courteous ^ not 
covetous of honours, he was fearless in asserting new truths, beheving in their own 
native power to live and fructify ; slow to controvert errors, knowing that they would 
disperse of themselves, and that narrow and prejudiced minds would cease to cavil, 
when the clearer light should have time to blaze forth. Withal he had that deep 
reverence for the Author of ^fature which springs unbidden in the heart from the 
contemplation of man's own littleness amid works so mighty and m minute. How 

LL 
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profound a truth he beautifully proclaims, when he says : — If you will enter with 
HEBACLrrus in Abistotlb into a Workhouse (for so I will call it) for inspection of viler 
creatures, come hither, for the immortal gods are here likewise, and the Great and 
Almighty Father is sometimes most conspicuous in the least and most inconsiderable 
of His Creatures ! " 

The torch of Hakvey was lighted in Italy, where, while the fine arts were already 
waning rapidly, Science was rearing erect her standard; and at Padua where he 
listened to the teaching of the greatest masters of anatomy, medicine, and surgery, 
Fabricius ab Aquapendentb, Minadous and Casserius, he must doubtless have 
discoursed with, and caught the spirit of, one still greater, Galileo. At home he 
may probably have known personally, certainly by his works, the inmiortal author 
of the * Advancement of Learning.' Thus is Science exhibited as not of a country, 
but of the world. 

But tracing onwards the progress of the Healing Art in England, we shall find 
the Institutions, founded at first on traditions and customs which represented the 
convenience of an imperfect and transitional stage of society, not less than individual 
tastes, growing rigid under the influence of forms and titles, and gathering around 
themselves clustering personal and corporate interests, not always in harmony with 
those higher objects by which alone their establishment could have been at first 
justified ; and thus tending to keep apart, though with decreasing force, the two great 
bands of a common profession. 

The Physicians, it must, I think, be said on the whole, though with some 
remarkable exceptions, receded during the last century from the spirit and the 
traditions of Habvey, while they maintained orations to his memory. It is not 
surprising that Anatomy and Surgery should have ceased to be actively promoted 
by a College, which was gradually losing its hold on the surgical domsdn of practice, 
in proportion as the surgeons were becoming independent of the old restraint 

The Physicians were now, by their continued abstinence from all manipulative 
treatment, in a position of increasing isolation as regards a great domain of the field 
of experience ; they were specialists by a great defect, by a self-imposed negation ; 
and the consequence was that many of the higher intellects among them betook 
themselves to a too exclusive clinical observation of certain classes of disease, 
analogous to that of some of the ancients, and not sufficiently seconded by deep 
and personal study of the organic structure, and the laws of life; while others 
distinguished themselves by learned or philosophical labours, more or less important, 
and more or less connected with the immediate work of their calling. 

The result has been, that the medical world has seen several systems or schemes 
of treatment promulgated on insufficient bases, but with much pretension to a 
simplicity, for which Nature supplies no warrant ; and which have yielded one after 
another at the first summons of reason and common sense; not without grave 
discrediting of the whole profession in the public eye; and not without giving a 



sort of countenance to that easiness of belief with which, within our own century^ 
have been received by ihe public the flimsy foliiee of the shallowest and barrennest, 
the most credulous and the most boastful of medical phantom-sects, that of the 
self-styled kommopaths. In the more recent times, however, of John Eichard Fahre, 
of Mattiikw Baillie, and of Kichard Beight, the physicians have laboured afresh in 
the patient study ol dif^ease ; and not only during life, but have themselves, with their 
own hands and scalpels, sought real knowledge by the personal examination of the 
organs after death. They have also taken a large and important share in advancing 
the physical, chemical, and physiological sciences ; in these and other ways setting 
a splendid example, and redeeming a position which might otherwise have been 
jeopardized. 

For the Surgeons had approved themselves the truer followers of Harvey. 
Holding always to Anatomy, as by the very nature of their function they found 
themselves more and more constrained to do, and also finding apter materials for 
etudy in the more exposed, and less recondite diseases falling to their care, as well 
as in the open results of wounds, including those of their own making, they have joined 
Anatomy, Pathology, and Surgery in a natural alliance, most favourable to progress, 
and always abounding in new fruits ; and have gradually risen in inlluence \ 
establishing in our great hospitals, and in our fleets and armies an equality of rank 
with their more erudite, but (must we say it in all kindness ?) unhandy brethren; and 
unostentatiously but surely asserting more and more the claim of the Surgeon s Hand 
to be guided by the Surgeon's Mind and Conscience, from which, henceforth, it can 
never again be unliohly divorced. 

In the last century, in our own country, two men stand out from the rest — 
two Scotchmen, who gave a great impulse to the Healing Art. Brothers by blood, 
the Hunters were also of like tastes and industry, and nearly of equal genius, though 
John excelled by the acuteness of his penetration and the universality of his views. 
Both when young were Surgeons and Anatomists, toiling in Harvey's " workhouse,'* 
and William aecjuired his fame in practice as an Accoucheurp Both were illustrious 
by the Museums they created ; one of which has since become, by State-purchase and 
the subsequent labours of Eicmard Owen — indeed of more than one kindred mind- 
supported by the liberal subsidies of the College of Surgeons, the most glorious 
appanage of a great Profession that the world has yet seen ; and the other is in the 
City of Glasgow, to which the munificence of its founder bequeathed it, with an 
endowment for its maintenance, • 

John Hunteji was go largely employed during many years in applying his 
knowledge to the relief of human ills, that it is indeed marvellous how he could have 
at the same time laboured so hard in the general field of the Sciences of Life. But 
(given his mental capacity, zeal for his subject, and the pauseless industry that sprang 
from that zeal, and overbore the instincts which must have often yearned for repose 
in a life of great anxiety and suffering) this double labour, doubly prolific, which since 

LL 2 
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the time of Harvey had hardly been seen united in any one man, is to be explained by 
the mode in which his mind ever carried physiological principles into the details of 
daily practice, and sought in return, by the study of those details, to illustrate and 
advance his general views of the processes of life. Had the two fields of thought been 
in his estimation distinct and separate, he could not have achieved in each so great a 
victory. In each, it will be found on examination, his success depended largely on 
the real union which he, more than any of his contemporaries, or even of his 
predecessors, recognised to exist between them. English surgery and English 
medicine, in all their departments, have been since strongly coloured by this principle. 
This, indeed, is the abiding lesson which his life and labours have imparted to those 
who succeed him in the noble function of ministering to the wounded and sick, in his 
own country and throughout the. world. 

The HuNTEBS may both be regarded as types of what the great masters and 
leaders of the Healing Art should be. They were anatomists ; they were ph3r8iologists ; 
they were pathologists ; not by second-hand learning from the tongues or pens of 
other men, though this they did not despise, but by truth-loving observation and 
interrogation of Nature herself, in all her haunts of health and of disease ; admitting 
no veils of limitation to be drawn by fashion, or caprice, or selfish interest between 
provinces and things essentially akin, but taking in the whole scope of the Art as one 
great and ample field of noble study and beneficent activity — one by the unity of man's 
body, to which it yields a voluntary and loving service ; one by the identity of the 
methods of research by which the secrets of that body (whatever secrets, and of 
whatever part) are to be disclosed ; one by the common aim and intention of all 
treatment, internal or external, remedial or preventive ; one, lastly, by the simplicity 
of the moral attitude which should stamp us all as members of one body in our 
relations towards one another, to individual patients, and to the community among 
which we labour. 

Gentlemen, I look upon the present meeting, comprising native members of every 
branch of our profession (and would that we could welcome, in future years, many 
more brother members from other lands !), as one representing the idea most needing 
to be insisted on amongst " doctors " at this time and in our own country, and which, 
I am persuaded, men like Harvey and the Hunters would have been foremost to assert 
and act upon — the idea of the oneness of our common calling. And can we aver that 
there is no need to advance this idea ? For, could we imagine these great ones of the 
past to be still with us, what special encouragement -or opportunities for his cherished 
pursuits, we may ask, would Harvey now find in his own favoured College of 
Physicians, whose welfare and improvement, we are told, •* was the chief object that 
occupied his mind for several years before his death," but where solemn lectures on 
surgery " are no longer given ; where there is no anatomical or chirurgical work 
performed ; and where no " repository for simples and rarities " exists, such as he 
fondly hoped by his benefactions and his example to have founded ; even no ^museum 



ADBRKSS IK SUBGERT. 



77 



of morbid anatoniyj such as Baitjje and Bktght would have longed ftir. On the other 
hand, shoukl we be likely to find Haryet, a Fellow of the College of Physicans, admitted 
to demonstrate the motion of the heart and blood in the Hunterian Theatre? Could 
WiLiJAM Hunter, ha\-ing become, as he did at the age of thirty-eight, a Licentiate of 
the College of Physicians^ and not being longer *' in actual bond fide practice as a 
Surgeon/' share in the nou noils of the Hunterian College, or in the love-labbur of its 
Museum ? or could he adorn its chair by his eloquence ? Finally, could liis greater 
brother, immortal by his * Treatise on the Blood,' but being '*only a surgeon/' find 
entrance^ consistently with existing usage, to discourse on that great theme within the 
walls which derive their chief glory from the Discoverer of the Circulation of the 
Blood ? 

It would ill become me, humble as I am, and feeble in grasp of thought, to utter 
or imply anything in the way of censure of these venerable corporations, which, with 
all their human imperfections, have done, are doing, so very much to adorn and 
advance, each its own «ide of our common profession. And, if neither of them has 
yet found itself at liberty to esteem of subordinate importance those class and college 
interests, those '^rights and privileges," which a former age fenced iu by forms of oath 
now generally disapproved* of (whatever useful purposes they may once have served), 
it must be freely acknowledged that much lias been effected by both in many ways, in 
recent years, to approximate to a policy more liberal and large, and certainly one 
more likely to secure the class interests themselves by engaging for them, so far as 
they are good and useful, the support of the whole profession, 

Some minds abler than my own may indeed doubt whether the time be yet fully 
come for any large attempt at consolidation or union of these and other kindred 
bodies. We may be deemed to be still in a transition period, in which we must be 
content to work a little here and there, as we may, towards a better organization and 
truer views, I know not. But I must express my own conviction that the old 
rivalries of physicians " and " chirurgeons " are now laid asleep in the breasts 
of all men of sense ; or that, if they survive at all in our ampler day, it is 
only in some renmants of the traditional policy of the council-chambers of 
corporations, the vast majority of whose members are now too enlightened to harbour 
them much longer, against the broad and well understood interests of a whole 
profession, I am persuaded that the leading minds of both the more powerful 
corporations are in accord with the great bulk of thoughtful medical men throughout 
the three kingdoms, that these great and noble foundations, so far as they retain, in 
their constitution or in their forms, traces of the antiquated prejudices and narrow 
notions of an age long since past, should mould themselves afresh to suit the wants of 
a more instructed time, when the medical world, being older and much larger in 
Bumbers, is also more highly educated and wiser than before. The whole professional 
body has a perfect right, most of all iu our progressive England, to see the Institutions 
which are its own made conformable to the wants of a period of unexampled social 
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activity and advancement, when all the old impediments to intercourse are vanishing 
day by day as by the touches of an enchanter's wand ; and wlien there are spread 
everywhere over the land able and intelligent members of our profession, whose 
co-operation should be invited and carefully organized, not only for the satisfaction of 
their own just wishes, but still more for the sake of the immense impulse that would 
thus be given to the prosecution of those common objects, which it so much imports 
us, as a scientific and professional community, to pursue. 

And here I trust it may not be out of place to call before us for a few moments 
the memory of four men, from whom, had they been spared to us, a comprehensive 
view of all interests, judicious counsels, and a liberal course of action, might have 
been expected. It cannot, indeed, be truthfully said, that their loss is irreparable ; 
for in England, no man, however valuable, can long be missed. Their room will 
doubtless be supplied ; but to allude to the living might be invidious. 

Benjamin Collins Bbodie* was eminently a man belonging to us all. A great 
surgeon, he was also a great physician, though probably he could not have been 
placed on the Renter under that title. But he was a great medical surgeon, able 
to take in all the aspects of every complex case, to prescribe or to. withhold physic, 
to operate, or to advise against operation. This capability arose primarily from what 
has been already suggested as its natural and legitimate source ; he had zealously, as 
a young man, pursued the paths trodden by Hunter. He knew the body and 
lis functions by the evidence of his own senses; he had meditated deeply on the 
inner phenomena of life ; he had experimented on animals ; he had enlarged the 
knowledge of his day. When the cares of an almost overwhelming practice 
pressed heavily upon him, he still did not desert Science, but became President 
of the Koyal Society ; and we owe to him, in addition to his many practical works, 
some most thoughtful contributions to physiological psychology. His scientific fame, 
reaching everywhere, is an honour to the medical profession, not alone to the 
Surgeons, but to us all. 

Joseph Henry GREENt was of too much capacity to be a Surgeon only. Early 
devoted to metaphysical speculations, for which his grand and subtle intellect 
peculiarly fitted hini, he was also a wise, prudent man of action. His views of our 
Art were always extended and liberal. He embraced within his range all the 
world of life : he saw that pure surgery^ so called, was a narrow and impossible 
speciality ; he looked on disease as he found it in Nature, not capable of classification 
by any such test as that of the applicability to it or otherwise of one special kind of treat- 
ment, the chirurgical or manual. This last was to him a noble portion, but a portion 
only, of the whole Art. He was always anxious, like Brodie, to enlarge the basis of 
our profession, to elevate the standard of acquirement in its members, and to promote 
the sciences which belong to it. 

I recall with gratitude the converse— in later years, the intimate and friendly 
* Ob. Oct. 21, 1862. t Ob. Dec. 13, 1863. 
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intercourse— I enjoyed with both these considerable men. The third to whom allusion 
shall be made was in a nearer sense my loved and honoured friend and workfellow. 
Bred a Surgeon as well as a Physician, and always fond of surgical pursuits, a teacher 
of anatomy, a professor of physiology and of general and morbid anatomy, an ardent 
worker in the physiological laboratory, mastering in a real and practical manner all 
the details of his subject, Eobeht Bentley Todd^ was both a voluminous writer himself, 
and a zealous promoter of literary and scientific work in other men. Then he became 
a clinical teacher and practical physician, indefatigable in the hospital wards, excelling 
some of his English contemporaries by the constant reference he was able to make in 
his teachings to anatomical and physiological facts and principles. Overburdened 
with engagements of various kinds, he yet always strove earnestly to promote in his 
own College, as well as elsewherCj the study of his favourite sciences ; and he delighted 
to speak of those distinguished men, the associates or early successors of Hahvet, who 
had shed lustre on the College by their anatomical researches ; particularly Frakcis 
Glisson, omnium anatomimrum e^actmimus; Thomas Willis, the author of the still 
classical work, 'Cerebri Anatome;' and Clopton Havers, known chiefly by his 
* Observations on the Bones/ 

One who followed thus closely in the footsteps of Harvey and the later British 
anatomists, whose mind, too, was remarkably sagacious and practical, and whose 
character was of force to leave a considerable impress on his generation, could not 
have failed to take an active and useful part in promoting union among us. I venture 
to think that, as his brethren come to look from a little greater distance on his career, 
he will rise yet more in their estimation ; and his friends will add their testimony to 
the excellence of his heart and life, as his name and fine countenance are revived in 
their memory by the rnarble statue erected to his honour in the hospital which he 
laboured so successfully to found.t 

You will anticipate me as to the fourth name I would mention^ — ^that of Chables 
Hastings,! so lately lost, so justly dear to the members of this Association. His great 
merit has been, that he first conceived a union of all the classes of our profession for 
common objects, and bore a principal part in advancing that union, under many 
discouragements, to the point we have already reached, I trust that his spirit of 
wisdom and conciliation, his large-heartedness, his breadth of view, will prevail in the 
counsels of our whole profession, and guide us all to a more complete concord of 
thought and action in whatever concerns the advancement of the objects he deemed so 
precious. 

Let us now enquire, by glancing for a moment at one or two characteristics of the 
age in which we live, whether the time itself does not ask us to take a wide view of 
our calling, and to break through the trammels of a period of comparative immaturity. 
We see mankind everywhere becoming more and more 07ie family^ chiefly by the 

• Ob, Jan. 30, 1860, 
f Kmg'a Coll€!ge Hospital. IiiRtituted lft30. J Ob. Jtily 186^, 
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increase of man s dominion over Nature, through augmenting knowledge of her 
laws. 

It is but a little while ago that Galvani and Volta, experimenting on harmless 
frogs, in the highest spirit of Science, opened up new provinces of research, in which 
Davy, and Obrsted, and Amp^be, and Faraday, were soon to astonish the world by the 
rapidity and brilliance of their discoveries. And it seems to me but yesterday, for I 
was there,* that our Wheatstone, under the approving eyes of DANiELL,t passing the 
wire of his battery beneath the Thames, in presence of the lamented Prince whom we 
had then just welcomed to our shores as the Consort of our Queen, proved the 
possibility of. the subaqueous transmission of those subtle vibrations, whose rate of 
travel we now know to exceed in a very high degree that of the mandates of the will 
along the nerves. Yet already, by a combination of enterprise and skill unparalleled, 
the magic twine unites two continents,! and man's thoughts, cyphered with unerring 
truth by silent-speaking symbols, in the last degree refined, and borne onwards by 
tender tremors of the metal, fainter yet far fleeter than -^lian whisperings, are 
traversing momentarily — even as I speak— ^the awful solitudes of Atlantic depths 
under vertical miles of incumbent water; where no sound, hardly light itself can 
penetrate ; all heedless of the fogs and icebergs and mimic storms of the surface, 
15,000 feet above. And soon the Very globe itself will be woven over with an almost 
time-annihilating network ; — a blessed harbinger, as well as sure eventual promoter, of 
goodwill and peace, of peace and goodwill to all mankind ; and certainly a fulfilment 
of which we can none of us as yet appreciate the full meaning, of the loving purposes 
towards our race of the eternal and infinite God. 

From the bed of those watery deeps, too, abysses no longer unfathomable, the 
finger of man has picked up evidences of teeming life there also^ such, probably, as he 
now knows to have built up, by slow and gradual accumulation, in geological ages of 
unassignable remoteness, strata of the earth's now solid crust, tens of thousands of feet 
in thickness ; and these in their turn contain the fragmentary but faithful records of 
series of organisms that have preceded the existing forms ; and which seem to intimate 
with other collateral proofs (though I prejudge nothing), that Ufe has been continuous 
on our planet from the first origin of organic being, through successive generative links 
of evolution, even down to, and into, the very times in which we live.|| 

Again, while we consider all this, and descry through Harvey's " optick glass " 
of higher power, in the tiny elements of the gland of the insect or the gigantic 

* Viz., on June 22, 1843. (See Times, June 22 and 23.) 

t Prof. Danikll died March 13, 1844, at a Council of the Royal Society, at which the author 
was present. 

X The first sub- Atlantic message passed on Augast 5, 1858, between the Queen and the President 
of the United States ; the first n?essage by the Atlantic Cable of 1866 on July 27 ; the present Addreeii 
was read on August 9 of that year. 

II Charles Darwin's 'Origin of Spocies,' appeni'ed November 24, 1859; his 'Descent of Man/ 
March, 1871. 



quadruped, au identity of essential structure with the corresponding parts of our own 
frame i and while we call to mind that, when our yet uncharactered members were 
seen already by the AU-Seeing,^ every one of us consisted wholly and merely of such 
tiny elements of structure ; who shall say that the touch, the very touch of a mysterious 
organic kinship is not there, though it be as yet untraceable with certain t}% as yet 
unprovable ? Tlie pedigree of man himself seems to be on trial before the Court of 
Science, and a true verdict may be given at no distant period. Lot whoever loves 
Truths and the God of Truth, await it with perfect calmness^ though it should possibly 
fail to coincide with some prejudices of the timid. I venture to express an earnest 
hope, that our profession, which beyond others is brought to the threshold of such 
questions by the nature of its studies and by its habits of thought, and which I aver to 
be singularly remarkable for its love of truth and regard for religion, notwithstanding 
some vulgar echoes of old charges against us, will play a useful and moderating part, 
by reassuring less informed persons and quelling groundless alarms. Let us cast aside 
the foolish thought so flattering to a shallow pride, that man*s dignity depends in any 
the least degree on the mode of origin of his material organization, whether in the 
individual or the race, any more than on the structure of his mature material organs ; 
and not rather on that capacity for the reception of the Divhie Spirit and for elevated 
commune with God and His Works, which comes with growth, but with which, at the 
earlier momenta of his origin, he has not yet been endowed. His origin is what God 
has ordained it, and that is dignity enough. It may come to be worth considering^ 
that man's nature may derive comfort, from an inversion of the dictum of the witty 
orator of the Sheldonian Theatre ;t and that it may be a nobler, even a more Christian 
and a less Pagan view of our destiny, to find ourselves belonging, from the first, in the 
Divine counsels, to an Ascending rather than to a Descending series of the scale of 
being. We may come to acknowledge by Science, as we now accept by Revelation, 
that our bodily organization has sprung in the past from the dust of the ground, 
though only through Ascending forms ; and as to our hereafter, although we know 
not yet what we shall be, we have the assurance that we shall one day share the 
Angelic Nature, in seeing God as He is. 

Would that the Divines of England, and their Venerated Leaders, under the 
diiEculties of their position, could be always mindful, not in ivords only^ of the noble 
principle, so congenial to the spirit of our Church, that such questions, so far as they 
belong to the domain of man's intellect and sense, must and will be followed up 
according to the laws of his being and the onward current of human thought, in tha 

• " Thine eyes did see mj substance, yet beiDg imperfect : and in thy book were all my members 
wnttcn ; which day by day were fashioned i when as yet there was none of them/* — Psalm cxx^ix, 1 5^ 

t *' What IB Ihe question? It is now placed before society with, I might feay^ a glib assnrance 
whieh ta me is astoiiiBhing — the question is, is man an ape or an angel H Now, I am on the side 
of the angels.** — Right Hon. B. Dij^raeli, at a meeting convened by the Lord Bishop of Oxford 
(WiLBERFOtiCB) in the Sheldonian Theatre, Nov* 25, 1864. See Time$^ Not. 26, 1864. 
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interests of Truth only, regardless of fancied consequences ! That they would all have 
faith in Science, that they would meet her, embrace her, and not mistrust her ; being 
firmly convinced that her true results, when well proven and finally accepted by all 
competent minds, after full inquiry, become, so to say, vox Dei I That they would 
remember that such a Voice may be so potent as to rise to the height of that which 
once summoned an Apostle to cast off his most rooted prejudices, and to exclaim, 
" What was I that I could withstand God?"* While questions of such breadth and 
importance are pending, it must surely be prudent for them, in the interests of both 
truth and religion, to hold an even mind. Far from yielding to unworthy fears of the 
divine faculty of reason, and abusing those who are honestly employing it within the 
sphere of its proper activity, let them rather call down a blessing on so good a work ; 
having a Faith, above fear, in the certain victory that awaits both Reason and Beligion 
— both God's precious gifts to man in his darkness, and both certain to harmonize at 
length in Him ! Oh ! 

"Let knowledge grow from more to more, 
But more of reverence in us dwell, 
That mind and soul, according well. 
May make one music "t 

Turning now to touch lightly on some of the advances of medicine in recent days, 
let us remark how inseparably they blend with, and mutually illustrate, the general 
progress outside our own immediate province. They may be conveniently comprised 
in two words, scientific insight in our work of Healing : the actual conditions of the 
body, in health or unsoundness, having become more easily distinguishable ; their 
mutual play and connections better understood; and our means of profitable 
interference at once more numerous, more definite, and more manageable. 

Before a Society so completely informed as you are, gentlemen, I feel it 
unnecessary to attempt to make good this part of my programme by laboured 
argument or lengthy illustrations ; examples are only too abounding. Harvey had 
heard the healthy sounds of the heart, but its morbid sounds inform us now of the 
nature of its structural defects. The sounds of breathing must countless times ere 
this have met the ear, but it was reserved for an illustrious Frenchman in our own 
days to study them, so as to enable every tyro often now to say what is the state of 
those great organs, hidden from our view, but so indispensable to life. And so with 
percussion. Nay, with our eyes we can now behold for the first time in its living acts, 
that marvellous mechanism in its most exquisite and joy-inspiring movements, as well 
as when it is oppressed by disease, which stands as a sentinel at the orifice of the air 
passages, and on which the voice and speech primarily depend. And need I advert to 
other applications of optical mechanism, or recount how one has called forth the other, 
until the various internal surfaces and structures, particularly those of the organ of 



* Acts xi. 17. 
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sight itself, are now open to hourly survey, to scrutiny most exact and delicate, so 
that often even the pulsation of the smallest arteries or veins and the physical 
conditions of the capillary blood-vessels, with almost the earliest and slightest signs 
of morbid change may be detected and made available as guides to treatment? Much 
might be said under this head. Diseased states thus submitted to the faithful eyesight 
are seized on by the mind with a vividness that is of inestimable value to the 
practitioner, in framing his conclusions as to treatment ; and he can judge, too, by the 
direct evidence of sense, how far to continue to follow up these. In a word, all the 
advantage the Surgeon has hitherto had over him who deals with concealed diseases, 
in that he has had ocular demonstration of his facts, the Physician now enjoys in 
regard to many internal organs. The Surgeon also participates largely in this 
expansion of our field of view, while a collateral result is that the Physician in many 
instances finds himself under the dilemma, either of undertaking operations strictly 
surgical, or of abandoning some departments of treatment and some important organs 
that custom has hitherto assigned to his care. Many have had the good sense to 
consider simply their patients' advantage, and not the punctilios of a class ; and thus 
there has been a considerable, and, as I regard it, a very satisfactory demolition of old 
and artificial barriers between different grades of practitioners, which the future 
progress of Physical Diagnosis must still further tend to promote.* 

Take another example. By means of that modern optical triumph, the Compound 
Miscroscope, which takes us, as it were, among the very elements of form and the 
rudiments of organic structure, — a world we are apt to lightly regard, though it has 
infinite uses for us, as it has infinite beauties, — by this an instructed practitioner, even 
one not highly gifted, but only conscientiously alert and observant, can say with 
confidence of an organ deep in the wasting frame before him, beyond his touch, out of 
his sight, which emits no sound, and is the seat of no pain, " Tliis gland has been 
certainly passing insidiously through this or that important destructive change ; it is 
now so and so. I can accomplish this, or probably only this, for its relief, and this, 
or this, will be the end/* 

And, not to weary you, gentlemen, with more examples from the field of diagnosis, 
the results of Chemical Examination, frequently seconded by the microscope, need 
only to be alluded lo in order to take their eminently important place in this 
imperfect sketch, by the side of the other aids to physical investigation ol the 
signs and footsteps of disease, conferred upon us by modem science* 

As to the intimate nature of disease and of health, modmi Physiology is a platform 

* Those who have to treat tho various clawses of disease }ibtb referred to, and which wiU be at 
once recognized without a particular enumeration, must be forcibly and direetlj convinced how fthallow, 
superficial, and mei^ly conventional, are those distinctions between different classes of practitioners, 
which cnstoni and couvenience indeed lai'gely sanction, but which should on no account be allowed 
to exert any influence whatever in separating fi-om one another within the lines of their common 
profeision^ the honourable followers of the same noble calling, 
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on which all practitioners have an almost equal footing ; where they meet and cross 
each other at every turn, and find everywhere the opportunity of a community of 
thought and action. All admit that disease is such a departure from a state of 
health as oversteps those undefinable limits which the organization will bear, 
without strain, or curtailment of its perfection. But these are not now such vague 
words as they might once have been ; for vivid light has been thrown upon many 
of the abstruser problems that formerly perplexed us ; the details of the interwoven 
structures and of the complex functions of our composite frame have been 
zealously and perseveringly traced by some of the acutest observers and of the 
keenest intellects that have ever lived ; with a harvest of results so plentiful, so 
reliable, so mutually illustrative and on the whole so marvellous, as to make very 
much of the knowledge of even the last generation seem antiquated and obsolete. 
And we may accept it as a truth, that every step forwards in our knowledge of 
the healthy body, so it be real, must lead us right onwards, too, towards a better 
understanding of disease ; and if of disease, then also of our power of counteracting 
it, whether in the way of prevention, alleviation, or cure. 

As to modem treatment^ I shall only remark, that the direct and obvious tendency 
of all recent progress has been to make it more rational and more simple — that is, 
more appropriate, first, to the precise conditions more coiTectly recognized in 
each case ; and next, to the degree in which interference on our part is found likely 
to prove advantageous or otherwise to the sufierer. 

No conceit of our great advances in the Medical Sciences^ however, must beguile 
us into assuming that Medicine itself is a Science^ or can ever become one, in the sense 
of our being ever likely to be able to practise it on principles unerring and exact. 
It is not in any true sense a Science, but the application of many sciences^ and indeed of 
all appropriate and available knowledge^ of whatever hind^ to the relief of suffering. It is 
really an Art, as the Father of Medicine long since styled it ; and woe be to those 
patients who fall into the hands of men, aiming at treating all who come to them and 
all diseases on some single, so-called simple, principle, which can really be no other 
than the negation of all good sense and of all the well-understood conditions of our 
Art. It is an Art, however, wliich, while it must always be pursued with the very 
closest regard to the individual facts of the case, must in the interest of each patient 
be pursued in a scientific spirit, for thus only can the facts be duly interpreted and 
our treatment suitably applied. 

And it seems the special glory of the advances in Healing knowledge in our own 
day, that they are of a kind to supersede those vague, general observations by which 
a few rarely-gifted men could formerly as now, make sagacious, pertinent, sometimes 
true guesses as to the nature and more latent relations of diseases (though these gifted 
men ofttimes fell into lamentable mistakes), while the generality steered without 
accurate chart or compass, — or worse, under the deceptive guidance of some false, 
delusive, though vaunted, theory. While, in the uncertain and ever-varying phases of 
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practice, we may none of us afford to disregard the aid of our own unwritten 
experience, or those general impressions left on our minds by a long series ot empirical 
observations, in which as yet no clue to a satisfactory explanation has been descried, 
we may rejoice that these late advances are at the command of all, who, being honest 
enough to desire to detect the nature of a disease committed to their care by a suffering 
fellow-creature, will, with ordinary intelligence, instruct themselves in the requisite, 
and usually simple, physical tests. So far as these extend, they are to be most highly 
prized. They bear the stamp of all true knowledge in being useful, available, and not 
apt to deceive; and having been once acquired, they become henceforward the 
inalienable inheritance of all mankind, and doubtless the starting-point for future 
similar conquests. 

The subject of Ancesthetics is too apposite for the general drift of the present 
Address to be altogether passed over in this place, though it is hard to mention it and 
not to pursue it to the exclusion of all else. 

Dim notices of the use of medicinal agents to prevent pain in surgical operations 
are not altogether wanting in very early times ; and the desire and hope of finding 
some means for effecting this was certainly felt by more than one person during the 
last century. Even a method by compression of the nerves was actually tried in one 
of the London hospitals. But our present universal use of this eminent blessing to 
suffering human nature is the result, first, of the progress of pure science, not medical ; 
then, of the application of pure science by men devoted to particular specialities of 
practice : and both hemispheres share the glory of it. 

Let us look at Cavendish, Priestley, and Lavoisier, at work in their pneumatic 
laboratories ; at Beddoes, with young Davy, in Bristol, trying to make inhalation of 
gases useful in medicine, inhaling laughing-gas, and noting its effects; a public 
lecturer at Boston, in America, nearly fifty years afterwards, exhibiting its weU-known 
effects to an audience, among whom was a Surgeon-Dentist ; at the sudden idea of this 
one to apply it as a remedy in his own case, for he was tormented with a toothache. 
It succeeded ; but afterwards, when he had urged its adoption on a gi-eat operating 
surgeon, and it had been actually several times tried, the uncertainty of its effects 
caused it to be completely abandoned. But the idea had been too intensely impressed 
on some lookers-on to be ever again lost sight of. Faraday had already long before 
shown the great similarity of the effects of the vapour of ether to those of laughing-gas, 
and this was being familiarly taught to students in chemistry. But nearly two years 
still elapsed ere another Surgeon-Dentist, who had been present on the former occasion, 
tried the ether, and found it to succeed so perfectly, and to be so manageable, that he 
at once proclaimed his discovery, and it was soon adopted by the surgeons of all 
countries. 

But now a Pharmaceutical Chemist of Liverpool, at the instance of a more gifted 
mind, suggested another substance, a product of modern Chemistry, discovered 
simultaneously in Europe and America sixteen years before, which had been medicinally 
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used, and even its name philosophically settled according to the analogy of its exact 
constitution, by one of the first chemists of France. The gifted man was an Obstetric 
Practitioner of Edinburgh, whose fame, already world-wide, will not rest hereafter 
solely even on so great a fact. After applying it in his own department of practice, 
the adoption of chloroform by surgeons, to the gradual exclusion of ether, rapidly 
followed ; and all mankind will profit by it until, in the sure progress of the Art, some 
other anaesthetic shall be found, without even the slight inconveniences of this one.* 

In reviewing the subject of amcsthetics, we cannot fail to be struck by two 
pregnant facts. The first is, that while Surgery has chiefly felt their influence, and its 
practice has been modified by them in a remarkable degree. Surgeons have been 
but passive recipients of the boon, which has been brought to them from other quarters, 
and even from a side branch of their own specialty, which some great ones among us 
have sometimes thought scorn of. The other is, that the noble sister Art of Physic 
(considered also as a specialty) has had no part or lot in this greatest of the applica- 
tions of modern science to the alleviation of man's bodily pangs. I must, however, 
except Dr. Beddoes, and cannot omit to mention with grateful appreciation the 
important share borne by the late able and amiable Dr. Snow, both in the theoretical 
and practical parts of this great subject, as well as the recent labours of Dr. 
Richardson. 

In this instance, as in almost, if not quite, all that most distinguish the modem 
Art of Healing, we see it fostered and advanced, not to say transformed, by the 
influences of General Science in departments apart from, and beyond ourselves, 
combined with those of the Special Sciences, which may with some propriety be called 
medical and practical, because they are prosecuted mainly by men engaged in practice, 
and with the object of applying them in the treatment of disease. Let not, however, 
individual promoters glory, or indeed a great number leagued as a Profession, for that 
would be even less reasonable. It would almost seem that as " the Earth bringeth forth 
fruit of herself, first the blade, then the ear, then the full com in the ear," so the 
world in our time is reaping results all valuable for the good of mankind, which have 
been long, and in various modes and places, a preparing, and in contemplating which 
our feeling should be rather one of thankfulness than of exultation ; and this feeling 
may induce us sometimes to ask ourselves, " Can we do anything now, and in the 
future to help on, by united action, the harvests of a still brighter hereafter 

This leads me to refer to the actual distribution, at the present day, in this and 
other civilized countries, of our professional power or force. 

The immensity of the field of medical science and art is such, that no one mind 
has ever been able to embrace it all, and the daily enlargement of it in all directions 

* Guided by a more exact knowledge of the special advantages and disadyantages of each, we 
use at present (1882) langhing.gas, ether, chloroform, and some other compounds, either singly or 
in combination, according to tbe effects wished for in each particular case. The search for a more 
perfect ansssthetic should still, however, be ardently pursued. 
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must render it more and more difficult to da so. Hence the great specialties of 
Medicine and Surgery, however impossible it may be to draw a precise line between 
them, or to assign to either of them in an exclusive manner many large departments of 
practice, have long existed and must continue to prevaiL The grounds for them lie 
(1) In the necessity for a division of labour in large communities (large by concen- 
tration of numbers or by facilities of intercourse); (2) In the somewhat equal 
proportions of grave and serious medical and surgical diseases^ so called, under the 
circumstances of human life ; (3) In the varying tastes of individuals, causing men to 
confine themselves, more or less, to one or other of these main divisions of practice. 
But the great majority of medical men, including those grand services of the army and 
the navy, must be ready to undertake all treatment, smce the exigeaicies of society 
require it of them. 

Now the very same causes which have developed the Healing Art for ages under 
two principal divisions, have within a century, and especially of late, led necessarily, 
and by the very extension of the fields of knowledge, to the multiplication of 
subordinate branches, often just as impossible to define by strict limits. On these a 
very few remarks are all that the time admits of. 

Specialties^ then, are natural products of a period of progress, and of certain 
favourable external conditions of society, and as such should be allowed free course to 
develop themselves according to their tendencies. The policy of the profession towards 
them should be always to retain them withiii its bosom, to hold them to their con- 
nection with the whole, of which they form a part^ and only to seek to restrain their 
growth and action, when it disposes them to an isolation, pernicious as regards their 
own usefulness, alien to the comprehensive spirit of our Art, and a violation of our 
unity as one body. 

Medical men, acting under some common impulse, are apt, like any others, to 
take a one-sided, or what is sometimes called a professional, view of whatever new 
proposal seems to affect them as a class, or in a large number. Let us, however, 
consider that our ends coincide with the good of mankind, and that in estimating the 
good or the evil likely to be done by new specialties, we should appeal to no other 
standard than the public benefit — is this or that suggestion for the advantage of the 
community in which we minister? Our own credit as a body, and generally our 
individual prosperity, wiU be found in the general good ; and, if otherwise, we should 
gladly yield it up to this. 

Hence there are strong grounds for allowing specialties, whether promoted by 
smaller or larger numbers, to make progress according to their natural divergencies 
and powers of maintaining themselves. Some may originate on an insufficient and 
unreal basis, started, perhaps, by some supposed individual interest, and sustained by 
some strong personal bias, talent, or local circumstance. These will fail of themselves 
if they be left alone; and whatever harm they may do in diverting benevolence from 
more healthy channels, or in wasting time and opportunities, these are probably 
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smaller evils than the creation of a feeling in the public mind, with any degree of 
reason, that we are narrow, or opposed to the progress of our Art. 

What may be styled the natural Specialties^ are those devoted to mental maladies, 
the obstetric, ophthalmic, and some others. These generally have reference to the 
natural distribution of organs in the frame, or are such as men readily accept, and see 
the propriety of, in their being manifestly for the convenience of patients as well as 
practitioners, and conducive to the advancement of knowledge. These are likely to 
increase in number, and to strengthen their footing. They should be held bound to 
the professional body by every available tie. Two things have given me pleasure in 
this point of view ; the one that the College of Surgeons saw the wisdom some years 
ago of allying the Surgeon-Dentists of England to themselves by suitable links of 
connection ; the other that the great library of the College of Physicians was lately 
the scene, under the auspices of its beloved and honoured President,* of one of the 
most astonishing historical displays of the mechanical appliances of the obstetrical 
branch of the Art ever collected in one room, A happy augury, I thought it, of a 
larger and grander union, in time to come, of all branches and all departments, under 
some single, ample, noble Portico I 

Were the whole profession thus at one with itself, there are many weighty objects 
which it might labour for with tenfold vigour and effect. I am content, for my part, 
to regard as of very secondary importance all attempts to obtain political influence or 
the recognition of merit by titles, whether personal or corporate. For I am well 
convinced that, whatever may be worthy of our ambition in this respect (and it does 
not seem much), will follow of itself, and without our efforts, if we are true to 
ourselves in a higher, and, indeed, our proper, sphere, by striving to become more 
useful as practitioners^ wherever we may be, either in our private rounds, where most 
must toil, or in some more public station. 

With regard to our own better organization, it must of course be worked out by 
ourselves. We alone understand our needs ; and the State cares little or nothing for 
what does not directly concern the public health ; although we must acknowledge 
that it has shown itself, on many occasions, ready to forward our wishes, when these 
have been suitably advanced. The institution of the Medical Council is a transitional 
step of immense import for our future unification, no less than the work performed 
by that body in the preparation of a common register of all qualified practitioners, 
and in the publication of a ^ Pharmacopceia ' for the whole kingdom. Its beneficial 
influence will likewise be gradually felt in better arrangements for admission into the 
profession on a uniform basis. 

But there are many functions, in connection with the Government, which so 
great a profession as ours might rightly ask to perform through its own well-appointed 
organs ; in which, as a body, it now takes no share whatever ; which are at present 
accomplished irregularly, almost as chance or caprice may determine, by a reference, 
* Sir Thomas Watson, Bart., F.R.S., now, 1882, most venerable, most honoured. 



either to one or other of the corporations, or to some individual selected by the 
Minister J whose very name, perhaps, is not known, and who, therefore, practically, h 
not responsible to his own profession for the advice he may tender* By degrees, 
indeed, of late years, as the care of the public health has more and more engaged the 
attention of Parliament, this want has been in part supplied by the appointment of 
medical officers for special duties in governmental departments ; and most ably have 
these performed their duties, as the documents from time to time issued by the Board 
of Health, under the Privy Council, among others, amply testify. And the labours of 
the Army Diseases Prevention and Cattle-Plague Commissions illustrate in another 
way how the services of medical men may be most usefully elicited on special 
occasions or emergencies. More might be added to the same purport, A complete 
and recognized organization of the entire profession, however, would apparently be a 
measure of great importance to be aimed at, in reference to our relations to the 
State. 

But leaving these more public questions, and looking at the whole nature of our 
position, we may fairly ask ourselves whether in our corporate capacity, as a body of 
men concerned with such great human interests, we may not hope to do more than 
we have hitherto done to help forward those interests, for the advantage of our 
own day and of those who are to follow us. We have a grand inheritance from the 
past ; we should hand it down much ampUfied to our successors. 

Individuals have done, are doing, wiU continue to do much. But I speak of 
the direction of a common endeavour, devised by forethought, tending to 
well'considered objects, and sustained by the united will of an enlightened, 
numerous, and, on the whole, powerful professional body, to promote and advance 
those branches of knowledge which lie at the foundation of a rational Art of 
Heahng,* 

I am not here to flatter any man, least of all to commit the little less than crime 
of the huge flattery of my own class, to the lowering of what should be our higher 
aims; and I say, with all love and respect for my fellows, and with a deep sense 
of my own short-comings, that we are not doing, as a body, what we might do in 
Britain to extend and deepen the scientific foundations of our Art. 

• The establishment (1882) of the ** Association for the AdTan cement of Mecltcine hj Beeearcb," 
mufit be hailed as the fii^t serious attempt in this country to bring the powerfnl inflaeTice of the 
Medical Profession to bear, as a whole, on the sj-stematic and continnoue cultiYation of tliis most; 
-tnportant domain of knowledge. It is satisfactory that so many persoDB eminent by intellectual gifts 
and in science, and of the most enlightened humanity , are co-operating in the work. The author ranst 
i-eeord his thankfulness at hairing been permitted to share, however humbly, in a design so much 
in acoordance with the sentiraenta to which be had Tentnred to give imperfect expression in this 
address sixteen years before 

The illnsb'ions Charles Darwin, shortly before his death, thus wrote:-— 

"Down, Beckenbam, Kent, March 20th, 1882. 
" Sm^ — I am much obliged for the honour of your invitation to attend the meeting at the College 
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la our corporate capacity, we ought to foster especially those departments of 
research which are least likely to be undertaken by individuals without such 
encouragement ; which, indeed, can hardly be prosecuted at all without means and 
appliances beyond the ordinary reach of individuals. We need in England the public 
open establishment of means and apparatus for original research and observation, 
especially for our younger rnen^ in the sciences ministerial to medicine, particularly 
physiological and pathological laboratories and for organic chemistry. These should 
be in part connected with Museums, Medical Schools, and Hospitals. The lay 
governors of great hospitals should be moved to consider it as one of their most 
urgent functions, to see that no unnecessary waste of the precious means of improvmg 
knowledge, placed under their keeping, occurs. 

The progress which recent years have witnessed, points with sufficient clearness 
to the direction in which the next steps may be most profitably taken. It is in the 
field of exact scientific investigation into questions and problems which the latest 
advances have opened to view. Here each new fact and principle, patiently grounded 
on previous knowledge and estabUshed beyond dispute, though it may for a while 
appear an idle and unimportant addition to the common store, may fructify hereafter 
into some solid and useful generalization, appUcable, in the most unexpected and 
startling manner, to the increase of human happiness and the success of our cures. 

In any step taken by the whole professional body for the encouragement and 
promotion of the medical sciences, we should not, of course, look for immediate 
results of that kind termed in common language u^sefid — that is, having an immediate 
and obvious application to some present use. We remember that great uses may 
long lie dormant, and at length dazzle us by their splendour. Witness chloroform. 
Individuals are naturally prone to pursue studies which appear to them most likely 
to be crowned by an early result. Few have time or opportunity to labour 
perseveringly for any far-off or uncertain result, and out of mere love of knowledge; 
but those who desire to do so should be most of all helped on and sustained. As 
a body, we might have a settled policy, and look further and deeper. Such is the 
nature of our studies, that at present real advances are to be sought in depth rather 
than in extent of work. It is only by going deep that we can hope to reach central 
relations, and such principles as may be at the same time simple and reliable ; not 

" of PliysiciariS on the 28th. I feel a deep interest in the success of the proposed Association, for 
" I am convinced that the benefits to mankind to be derived from basing the practice of medicine 
** on a solid scientific foundation cannot be over-estimated. 

" I therefore regret much that it is impossible for me to attend the meeting on account of the 
'•present state of my health. 

" I beg to remain, Sir, 

" Your obedient servant, 

(Signed) ** ClURLES Darwin. 

*• To Sir William Jenner, Bart., M.D., F R.S., &c.. 
President Royal College of Physicians.'* 
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simple by the fallacy of an incomplete view. We should encourage, among the less 
immediately useful matters of scientific research, such kinds as experience reasonably 
shows to give promise of great and wide though more remote benefits* The Royal 
Society was founded simply "for the promotion of natural knowledge," and what 
results for mankind has it not aided in achieving! 

In a word, we have the certainty, from all history and from the nature of the 
thing, that out of knowledge will flow useful application ; and well instructed men 
now-a-days will not cavil or sneer at even the least advance, so it be real, into the 
realms of the unknown in natural phenomena^ because it bears no immediate fruitj or 
gives no present earnest of profit. The radiance which illumines will ever be found 
also to warm and to cheer man's life upon the earth ; and this is especially true in the 
medical sciences ^ prosecuted as they are by men whose whole habit and tendency is 
to apply knowledge. 

The time is too short for me to attempt even to enumerate the lines or provinces 
of research that might be thus encouraged ; but there is one subject on which a few 
words may not be inopportune at the present time. 

There is a sentimentalism, which I shall venture to characterise as in some of its 
developments not robust or manly, not morally sound or grounded on right reason, 
which is inclined to bring popular indignation, excited by speeches at public meetings, 
and by essays produced under an artificial stimulation, to bear on men of science desiring 
to investigate great principles in the doctrine of life, by experiments on living animals. 
Having formerly, when circumstances led me into this region of inquiry, and in the 
performance of my duty as a Professor of Physiology, taken part in such ezperiments, 
and knowing well how vast an accession of knowledge useful to man has accrued, and 
will certainly hereafter accrue, from such experiments, I should be ashamed of myself, 
and deem myself to be neglecting a moral duty, if I omitted to take this opportunity 
of protesting with all my force against the imputation of " cruelty to animals'* some- 
times raised against medical men on this ground. 

As inheritors of the labours, and, let us hope, of the scientific spirit, of Uarvey, 
whose works abound with evidences that the discovery of the circulation itself was 
largely due to such experiments, we should be untrue to our ancestry and to our 
cx)nvictions if we hesitated to uphold, publicly if need be, the lawfulness, the expediency, 
nay, the desirableness, of such experiments ; and, as it seems also to me, if we failed in 
our corporate character to take more active steps than at present to promote these in 
their proper place and degree, among other kindred pursuits. 

A society, respectable and praiseworthy when directing its shafts against the 
meaningless and selfish acts of vulgar and brutal natures, or when striving in various 
ways to diminish the pain inflicted on animals put to those human uses which general 
consent, no less than the widest view of all nature, sanctions, is no longer to be com- 
mended when it ventures to raise a prejudice against the refined and honourable 
inquiries of educated men, seeking to advance legitimately a branch of knowledge 
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most nearly touching human interests of a lastingly high order. For every really 
forward step taken in the science of man's life is a part of that progress which is 
indisputably adding to the sum of human happiness, not only in the present time but 
in the future. It is only those well-meaning persons who are little acquainted with 
the necessary elements, and the excessive difficulty of such researches, and apparently 
still less with the motives of the higher class of scientific inquirers, who can presume 
to endeavour to thrust themselves into a province where no present abuse calls for 
interference. I think it would be wiser for the excellent persons in question to 
confine themselves to those spheres of exertion in which all good men and scientific 
men must heartily bid them God-speed, rather than wear the appearance of 
attempting to add to their iclat^ as a popular society, by a foolish crusade against 
what can certainly be justified, and must even be applauded, by all well-wishers of 
their own kind, if we admit, as society seems inclined to do at present, that to apply 
animals to purposes useful to man is one of the manifest ends of their mutual relation- 
ship on the earth. 

In the country of Harvey, and in the bosom of the profession which derives so 
much glory from his name, in the country of John Hunter, of Astley Cooper, and of 
Brodee, there should be no doubt as to the free allowance of dissections of living 
creatures for the advancement, and also for the communication, of a knowledge so 
indispensable for our race and for every generation of it. It seems to me ill-advised 
and unwise to attempt to define too closely the limits within which such experiments 
may be performed or repeated ; since those only can properly judge of them who have 
undertaken the honourable responsibility of prosecuting original researches in this 
field, or of handing on to others the methods and results of such inquiries. To the 
conscience and human feelings of these may safely be committed the discretion as to 
how far this exercise of man's prerogative over all the lower organizations may be 
carried, without the abuse of inflicting unnecessary pain. 

Now that anaesthetics are in common use, physiologists, we may be sure, 
will be the first to employ them whenever the nature of their inquiry allows ; 
and the public may be satisfied that — in Britain, at least — those who know most of 
the interior structure of the animal frame, and of the movements, of whatever kind, 
that are the manifestations of its wondrous life, would be the first to denounce the 
causeless infliction of one pang on the lowest of God's creatures. Let the indecorum, 
then, not be again committed of dragging such questions before miscellaneous public 
audiences, for which they are quite unsuitable. Let the opponents of legitimate 
experiments on the lower animals (and I believe they are few, even in the Society to 
which I have alluded) desist from a course which, however well intended, cannot be 
required for their chief objects ; and which may expose themselves to the charge once 
brought against persons of an altogether different stamp, of stopping the gates of 
knowledge; neither going in themselves, nor suffeinng those that are entering to 
go in. 
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I intended, gentlemea^ had my limits permitted, to have adverted to several 
additional ways in which, as it appears to me, a united profession could find 
opportunities of promoting seieutiflc culture ; of which a principal one might be 
the employing more speedy and estenjsive means of making us acquainted with the 
productions of foreign medical literature than have hitherto been attempted. Men of 
science throughout the world have a common field and common objects of puranit, 
but not now as once, a common language ; for most of us, translations only can supply 
the defect ; and translations, unless tolerably full and promptly brought to us, are of 
comparatively little value. Nor can our weekly and quarterly journals, conducted as 
they are with constantly increasing ability, and all of them, I think, comprising a 
foreign section^ do much to satisfy this particular want. 

Our New Sydenham Society is worthy of all praise, but its sphere is too limited 
and its pubUcations are restricted to its own subscribers ; and these only 2,500, too 
small a number out of so great a profession. The original memoirs and works in 
medicine and the allied sciences bear a considerable proportion to the whole of the 
scientific productions of the world; and some idea may be formed of the number of 
these from the fact that the separate scientific memoirs and works of all countries, of 
which the distinct titles could be ascertained as having appeared between the years 
1800 and 1863 inclusive, brought together under the authority of the President and 
Council of the Royal Society, reach the astonishing total of 220,000, while every 
year's produce is becoming greater than the last,* 

The medical literature of Germany, France, Holland, and other continental 
countries, abounds in materials of great value to us, both as scientific men and as 
practitioners (as ours, no doubt, does to them). But unless we are kept fuUy aware, 
in each department, of the additions as they accrue, we are in danger of lagging in 
the race of improvements, and can hardly hope to do justice to our patients or to 
ourselves, 

But» gentlemen, I must conclude. I would willingly have resigned into abler 
hands the task unexpectedly imposed upon me by your Cbuncil- Circumstances and 
my tastes have caused me for some time past to desire to play my humble part 
noiselessly in the world ; and I have been less able than I could have sometimes 
wished to share even in the pleasure and the profit of professional gatherings. I have, 
therefore (more perhaps than some men), looked somewhat as a spectator, from the 
outside, on many of the more public doings of our profession whose 
well-being, prosperity, and honour I yet esteem above all price, and am constrained 
by every motive to desire to promote, I must say that I have witnessed with delight 
every successive sign of a spirit of conciliation and approachment between the old, 
venerable, and most justly honoured, but still independent and detached— rather never 
yet united — corporate institutions, to which so many of us owe an allegiance undertaken 
formally by a solemn act. It has seemed to me that we have been weaker for good 

• Dp to 1873 inclusive, 327,000. 
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than we might have been; and especially for the furtherance of those beneficent 
objects, which no class will pursue if not our own, and none so well as our own ; 
which, therefore, it would seem to be incumbent on us to prosecute by all the means 
in our power; and which have apparently been less thought of because of our 
divisions. Not real divisions of feeling, nor any wide or deep divergence of interests, 
but only a want of united action ; through the continued existence, in too much of 
their traditional shape, of isolated institutions, which, in their present form, we have 
somewhat outgrown, and which seem to need some considerable rearrangement, if not 
consolidation, if they are to represent the altered stat-e of the whole profession, such 
as it has come to be in our own age of astonishing progress. 

I have now endeavoured to convey to you, I fear at too great length, my general 
impressions on this head, I hope without offence to anyone and with sincerity, certainly 
very inadequately. I have long looked upon this Association as the element in our 
profession out of which stronger bonds of union between all ranks, classes, and 
degrees, might be expected to grow, than out pf any other — at least, at present ; for it 
is framed on the most comprehensive basis, and is organised so that all interests in all 
parts of our common country might find their place and voice in it. 

May it be more and more every year an arena where the wisely expressed objects 
of its Founders may be temperately, but steadily and earnestly pursued — above all, in 
a spirit of union I and may the leading minds of our profession, whose co-operation we 
so much require, and so highly appreciate, come more and more amongst us, to help 
forward that great and noble Art of Healing, to which, in one or other of its 
departments, the lives of all of us are devoted I 
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PREFACE. 



The following Lectures were hastily put together, and were delivered nearly 
in their present shape, in the summer of 1847 (viz., on June 8th, 15th, 22nd, 
and July 6th), with the simple object of exciting in the minds of the pupils some 
interest in the study and treatment of Eye Diseases. They are quite elementary, 
and touch very briefly, or not at all, on many points, which could not have been 
suitably passed over in a treatise of more pretensions or of wider scope. It is 
matter of regret to the Author, that want of leisure has rendered it impossible for 
him, in this reprint of them from the ^London Medical Gazette,' to hazard any 
attempt at making them less imperfect than they are. 

A paper on the Vitreous Humor has been added, which was published last 
year in the * Dublin Quarterly Journal of Medical Science,' together with a few Cases 
of Ophthalmic disease, selected chiefly on account of their having some reference to 
the subjects of the Lectures. 

A Tabular Statement has also been appended of the Cases treated, and the 
principal Operations performed, at the Ophthalmic Hospital during the last ten 
years. This has been compiled by Mr. Ledger, the intelligent house-surgeon to the 
Hospital, from the Annual Beports, drawn up by the Medical Officers, and regularly 
published by the authorities of the institution. 

14, Golden Square, 
March, 1849. 

[Note. — A French translation of these Lectures, &c.," by M. Testelin, with all the figures, was 
published by the Annales d'Ocnlistiqne, Bmzelles, Paris, Leipzig, 1855. Though much of what was 
original in them first appeared April, 1847, in * The Physiological Anatomy and Physiology of Man,' 
Part III, Chapter XVll, " Of Vision," it has not been thought necessary to include that chapter in 
Vol. I of these " Reprints."] 
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LECTURE I. 

General view of the eyeball — ^its size, shape, and tension — Stmctnre of the Sglibotica — ^Implantation 
of the recti — ^thickness at different parts. Of the Cornea — shape — surfaces — thickness — Is it a 
lens P Of the lamellated tissne — Number of superposed lamellao — Tubular interstices — Union with 
sclerotica. Anterior elastic lamina — how tied down — Conjunctival epithelium — Posterior elastic 
lamina— Marginal plexiform tissue — ^its triple distribution — Circular sinus — Epithelium of the 
aqueous humor. 

Qemtlemen, — ^The benevolent founders and supporters of this hospital have ever 
been desirous that it should not merely minister (as it does so largely) to the relief of 
the poor of the metropolis and surrounding counties, but that its ample resources should 
be employed as means of instructing the rising generation of medical men in the very 
important class of diseases which are daily treated within its walls. I need not inform 
you particularly of the share it has had in enlarging and diffusing the knowledge 
of ophthalmic diseases. It will be enough that I refer, as evidence on that point, 
to the names of Saunders, Parbb, Tbavers, Lawebncb, and Tybbell, — the distinguished 
men who, for more or less of the first forty years of its existence, were the instruments 
of its usefulness, and the main source of that amount of celebrity which it has 
acquired. Of these we can still number but one amongst our present colleagues: 
and I cannot mention the name of Dr. Fahbb, without a passing acknowledgment 
of what this institution owes to him, and of the honour I feel it to be associated with 
one so venerable and respected.* 

It is our wish, according to our ability, to continue to make the Ophthalmic 
Hospital subservient to the same ends as heretofore. The number of patients 
considerably exceeds that at any former period, being now upwards of 7,000 
annually, and these afford the means of studying on a great scale the several forms 
of disease which attack the complex and important organ of sight.f 

The lectures which we offer are not intended to supersede the necessity of your 

* To these distinguished names must be added that of Mr. Dalbthpli, who is now retiring from 
the Institution after a service of nearly twenty years, during which he has oontributed to raise its 
character by his excellent work on the ' Anatomy of the Eye,' published in 1836, and who is about still 
further to extend its reputation by an admirable series of coloured illustrations of the diseases of 
the eye. 

t In 1848, upwards of 8,000. [In 1876, 21,000; in 1891, 25,600.] 



observing^ each one for himself, with minute and accurate attention, the realitiea 
of disease and the effects of remedies j but rather, by opening the subject, and 
acquainting you with the general outlines, to remove the first difficulties from your 
path, and to stimulate your minds with a foretaste of the pleasure which aU will 
certainly experience, who devote themselves to the earnest pursuit of knowledge in 
the field before us. 

In the arrangements for the present season the task has devolved upon myself 
of giving you some account of certain structures of the eyeball, which are of primary 
consequence to the practitioner, as being those involved in the operations he will 
be called on to perform, and also as being the seat of several of the more common, 
as well as severe, morbid actions which affect the organ. That you may form some 
estimate of the importance of that class especially which belongs to the cornea^ I may 
mention a circumstance which I remarked with concern during a visit to that noble 
institution, the School for the Indigent Bhnd, in St. George's Fields. It was this — that 
a very large number of all the cases of total and irremediable blindness which those 
walls receive are the result of inflammations of the front of the eye, its transparent 
inlet having been darkened or destroyed by the ravages of disease, which we are 
quite sure might, in a great majority of instances, have been controlled by skilful and 
timely treatment. These cases occur amongst the poor — a class to whom the eye is, 
if possible, even more vaJuable than to the rich, because without it they can hardly 
obtain their daily bread, or enjoy the common comforts of existence — a class, too, 
among whom it is probable that most of you will be called on to minister during the 
early years of your professional life. More than this, I think, need not be said 
to impress you with the importance of the subject which is about to engage our 
attention. 

It would be easy to expatiate on the utility of an exact knowledge of the 
structure of the body to one who desires to study that body in its morbid states ; 
but I am willing to hope that such an argument would be almost superfluous ; and at 
any rate (that I may not detain you any longer on introductory topics) I shall 
content myself with observing, that, though a man of genius has now and then 
become a great physician, like Hippoceates or Sydenham, by an acute and persevering 
observation of disease, and of the effects of remedies, and without much acquaintance 
with anatomy, yet that the common voice of mankind proclaims that he who best 
knows the mechanism of the body, will, with a like study of the other departments 
of medicine, be the best able to comprehend the actions of that body, both in health 
and disease. 

General View of the EyebalL 

The eyeball, gentlemen, as you know, consists primarily and essentially of a 
she^ of nmvom matter visually endowed — ^that is, capable of being so affected by light, 
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that, when duly connected with the sensorium, what we call sights or perception 
of lightj is the result. This sheet, which we term the retina^ is brought towards the 
surface of the body to meet its appropriate stimulus ; and the commissure of nervous 
substance which connects it to the brain and to the opposite retina is called the optic 
nerve. In front of the retina are placed transparent media^ which, as a whole, refract 
the light so as to bring it to a focus on the nervous layer, which is spread out in 
a concave form to receive the more perfect image. The retina is supported behind 
by a firm resisting tunic, the sclerotica, which is prolonged in front of the transparent 
media, as a transparent, partly integumental membrane, the cornea. Between the 
retina and the sclerotica is a very vascular membrane, of a dark brown colour, the 
choroidj which is advanced behind the cornea under the form of a vertically-hung 
contractile curtain, the im, in the centre of which is an aperture, the pupU, capable, 
by varying its size, of regulating [the quantity of light admitted to the retina. To 
allow of the movements of the iris, the transparent medium across which it is 
extended, and which fills the concavity of the cornea, is a Jluid one, the aqueous 
humoi\ Behind the aqueous humor and the iris is the crystalline lens, the most solid and 
highly refracting of the media, imbedded in the front of the third humor, the vitreous, 
which itself occupies nearly four-fifths of the globe, and fills and supports the 
hollow of the retina. To hold the crystalline in its place, the choroid is fixed to the 
outer case at the junction of the sclerotica and cornea, and sends inwards a circle 
of folds, the ciliary processes, which impress, and fasten themselves to, the vitreous 
humor all round the lens. 

It is unnecessary that I should speak at present, even in general terms, of the 
mobility of the eye, of its outer protective appendages or of the source of its supply 
of blood. The limits to which I am confined oblige me to proceed at once to those 
points in the anatomy of the globe which more immediately concern our present 
object. And, first, of the size and shape of the eyeball. 



Shape of the Eyeball. 

The human eye, when carefully separated by dissection from the muscles 
implanted in it, and from the surrounding fat and areolar tissue, is seen to be 
about spherical in shape, with this exception — that the cornea which forms the 
front clear part, whereby the light has access to the interior, bulges somewhat 
beyond the rest, is more convex, and is the segment of a smaller sphere. The 
sphere of the sclerotica, however, is not absolutely geometrically true in all cases, 
or even generally. I have found it many times slightly spheroidal, with the longer 
axis sometimes transverse, sometimes longitudinal ; and even other and more irregular 
departures from the exact spherical shape occur, the lateral regions occasionally 
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presenting trivial swellings, chiefly between the musclesj and not affecting the 
integrity of the organ as an optical instrument. Behind, where the retina is 
spread ont^ the sclerotica is thickest and etiffest, most completely retaining its 
proper curvature even after it has been cut into small pieces; and it is interesting 
to observe how carefully the exactness of its curvature in the posterior region has 
been provided for in the con struct ion of the eye generally in the animal series : 
in some instances by extraordinary thickness and density of the fibrous tissue; in 
others by the development of very thick or highly elastic cartilage, and even bone, 
in its stead. 



Size of the EyehalL 

llie sixe of the adult human eye varies within certain limits, as might liave been 
expected. Nevertheless, as it is a part which, by reason of its complex mechanism, 
and the peculiarity of some of the textures it comprises, attains its complete 
development, like the internal ear^ before most other organs of the body have 
reached their adult condition, these limits are very confined, if we except instances 
amounting to disease. Of many measurements which I have made^ the general 
result is that the diameter of the sclerotica is from seven-eighths of an inch to an 
inch, 

T^ie transparent cornea forms by its anterior surface a portion of a sphere, the 
diameter of which is from -g^lnd to |-^nd of an inch (that is, of usually less than 
two-thirds of an inch), and it often happens that the surface of the globe recedes, or 
is depressed, very superficially near the line of junction of the sclerotica and cornea. 
The cornea forms from one-sixth to one-seventh of the horizontal circumference of 
the whole globe- 

In considering the size of the eye, I should gnard you against judging of it in any 
degree by the size of the aperture of the eyelids ; tlie latter, indeed, is that which 
most governs the apparent size of the ball, and is also of much importance to the 
practical surgeon, as enabling him more or less readily to manipulate in his operations 
on parts within the lids. Moreover, the cornea is often apparently smaller than it 
really is, in consequence of the formation of a ring of opacity close to its border 
in the declining stages of life. 

Tension in Healtk and Disease. 

The eyeball hag naturally a certain tension, arising from the due repletion of the 
outer case with the tissues contained within. It gives a tight or resisting feel to 
the finger applied upon it, and the exact degree of this tension belonging to the 
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healthy state it is essential for you to know, both that you may be "aware of the 
resistance your instruments will encounter, and also that you may be able rightly 
to appreciate by the touch the departures from the healthy standard of tension which 
occur in the course of several diseases. When disorganizing processes have occurred 
in the interior, the eyeball frequently becomes soft, at other times hard, although, 
perhaps, the finger alone can inform you of these evidences of the impaired nutrition 
of the organ. Again, in inflammations of an acute kind attacking the globe, an 
unnatural hardness is perceptible on pressure, usually accompanied by that dull 
sickening pain which attends distension of the fibrous tissues, and referrible in this 
case, I suppose, in a great measure to the sclerotica and cornea. The unyielding 
nature of these coats occasions all internal distending forces — as vascular engorgements, 
fibrinous or purulent efiusions, if their accession has been sudden and rapid — to react 
in the way of counter-pressure on the parts within, impairing their functions in the 
first instance, and soon irrecoverably destroying them, if allowed to continue 
unchecked. We have analogous phenomena in the case of other organs enveloped, 
like the eye, in a tiinic incapable of hasty dilatation. 



OF THE SCLEKOTICA. 

To proceed now to a more particular account of the sclerotica and cornea. And 
first of the sclerotica. 



Structure of the Sclerotica. 

The sclerotica consists of a very dense and intricate interlacement of white 
fibrous tissue. The surface is not glistening, like most other examples of the tissue, 
but dead white, by reason of the working up of its fibres in an irregular way, into 
a web which exhibits little indication of their course. In tendons, in fasciss, even in 
the dura mater, a silvery lustre results from the parallel course of contiguous fibres, 
and the small creases occurring on these confer a satiny surface, which is extremely 
characteristic and beautiful ; but this is not the case with the sclerotica. Those parts 
of it which are exposed to view, as the white of the eye, have no lustre of their 
own : the brilliant reflection of light is rather from the moist surface of the investing 
conjunctiva, set off, it is true, by the opaque white foil of this tunic behind. The 
fibres of the sclerotica, when unravelled from one another, and examined in minute 
portions under a high magnifying power, do not quite resemble those of tendon and 
fascia : they are more straight and stiff, less wavy, less connected : they also tear 
and break more easily, so that you cannot run them out into such long shreds 
as in the case of tendon or ligament. Nevertheless, they swell out and become 
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i- transparent with acetic acid or the caustic aikahes, just as ordinary white 
fibrous tissue. You cau best see the characteristic differences I have now alluded 
to in the posterior part of the sclerotica of the Ox or Sheep. Hiis much resembles 
the thick coat of the air-bladder of the Sturgeon, which I had once an opportunity 
of examining in the fresh state, and it is possible that it might even be made to yield 
isinglass like that structure. There is also a good deal of delicate yellow elastic tissue 
intermixed with the white in the sclerotica. 

But although it cannot be said that the fibres of the sclerotica are arranged with 
regularity, yet they appear to have a more or less determinate direction from behind 
forwards in the hinder and middle portion; and we may also sometimes observe 
on the inner surface, after the choroid has been removedj an appearance of arching 
fibres, having their convexities turned forwards ; and, moreover, the anterior part 
usually presents a different arrangement on its outer and inner surfaces, the fibres 
of the former being more circular, following somewhat the border of the cornea, 
especially over the insertion of the recti muscles ; while those of the latter are more 
obviously directed forwards. 



Mode of Implantation of ike Tendons of the Recti Muscles, 

With reference to this subject, I may allude to the mode of implantation of the 
tendons of the recti nniscles into the sclerotica. These, as is weU known, become flattened 
and expanded somewhat before joining the sclerotica; and I believe it is a common 
opinion that they join side to side, and spread out as a kind of external investment 
to the front of the sclerotica, advancing up to the cornea, and constituting the white 
tunic which is visible between the Uds. I do not find, however, that this description, 
as regards the human eye, agrees with nature* On the contrary, the tendons of the 
recti appear to be truly implanted into the sclerotica, penetrating its substance, 
8o as to be buried from view, and leaving its exterior layers exposed under the 
conjunctiva- I have several times traced the continuation of these tendons for a 
considerable way forwards in the middle substance of the sclerotica, to a certain 
extent making a division of it into an inner and outer layer, and gradually becoming 
lost to view, as they break up into lamina, and blend with the neighbouring structure 
very near the margin of the cornea* 



Thickness of the Sclerotica at different parts. 

It may not seem very important in a practical point of view to inquire into the 
relative thickness of the sclerotica at difierent parts of its extent. It is interesting. 
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however, in a physiological sense, especially with reference to comparative anatomy, 
and is really not without its practical bearings, since we find the effects of certain 
morbid actions to be limited or otherwise modified in correspondence with it. The 
sclerotica is thickest behind, for the support of the retina, and for the perservation of 
its due curvature at the most material spot. Around the foramen by which the optic 
nerve enters to join the retina, and which is near the bottom of the eye, the sclerotica 
is about -^g-th of an inch thick. Hence it becomes thinner forwards as far as to 
a quarter of an inch behind the cornea, where it is only about -^th of an inch thick. 
From this line to the cornea it again increases in strength, and is from ^th to ^th 
of an inch thick, so as to be able to give greater support to some of the internal parts, 
which I shaU have to speak of in a subsequent lecture. In the Monkey, and in many 
of the smaller Mammalia, I have found this front part the thickest of all. 

The recti muscles being inserted as described, groove the sclerotica before 
entering it, and hence this membrane is rendered very thin inmiediately behind 
their insertion ; hardly, in fact, being more than -^ih of an inch thick in those parts. 
These being, therefore, the weakest parts, are those which might be expected to yield 
earliest under any inward distending force, and accordingly I have observed that 
abscesses of the eyeball are prone to point in these situations. 

Wliile upon the subject of the insertion of the recti muscles, it may be mentioned 
that, in cases where the contents of the globe are diminished in quantity, as a result 
of pre-existing inflammation of a destructive kind, and the eye consequently shrinks 
to a smaller size, the softness of the organ allows the recti muscles to impress it in the 
lines of their transit, and to bulge it in their intervals, thus pinching it, as it were, 
into a quadrangular shape. In such examples the thinner parts of the sclerotica 
under the tendons of the recti, being pressed upon by those tendons, and unsupported 
from within, are sunk in or flattened. 



OF THE COENEA. 

We will now turn our attention in a more particular manner to the transparent 
portion of the outer case, the cornea^ a part of which it would be diflScult to exaggerate 
the importance in reference to the operative surgery, or the pathology of the eyeball, 
and which can hardly fail to attract your interest in a high degree, however imperfect 
my description of it may prove. 

I shall not stop to enquire what light comparative anatomy, or the early 
stages of its development, might throw on the true affinities and nature of this 
structure, but will merely observe that there is some reason to suppose that the 
cornea, considered from this point of view, comprises two orders of parts— one 
belonging to the nervous vesicle which forms the earliest indication of the 
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appearance of the eye in the early embryo; the other, and the larger, pertaining 
to the outer integument, I prefer, on this occasion, remembering the object before 
us, to take the cornea as we find it in the adult human subject, and to describe 
it, layer by layer, as it actually exist in those in whom you will be called upon 
to study and relieve its morbid states. 

The cornea is nearly circular in shape, though we often find it wider from side to 
side than from above downwards. Its anterior surface is generally leas extensive than 
its posterior, sometimes considerably so. The edge, therefore, by which it is con- 
tinuous with the sclerotica will be bevelled, so that the sclerotica will overlap a little. 
Sometimes, on looking at the surface of a vertical section carried through these parts 
at their junction, we see the cornea received, as it were, into a groove of the sclerotica ; 
but even here the hinder surface of the cornea is almost invariably the more extensive : 
and I cannot say that I have ever seen an instance in which the bevelling was reversed, 
so that the cornea should overlap the sclerotica. 

The two surfaces of the human cornea are, as far as I can judge, perfectly parallel 
to one another ; that is, their corresponding points are equidistant, and the substance 
of the cornea is of the same thickness throughout. This has been doubted by some 
anatomists, who have described the central part thicker than the margins, and have 




a, Anterior surface, p, Posterior surface. 



FIG. 1.— KfiLATlTfi SfZK OF THK TWO iEHtFACES OF THE CORN^EA l?r OWE IKSTAKCE. 

supposed that the cornea was a meniscus-convergent lens, capable of magnifying 
objects. But the mode employed to prove this^ — viz., that of first dipping the detached 
cornea into water to smooth its surfaces, and then, holding it over objects, finding it 
act as a slight magnifier — seems open to fallacy, since the only way in which it can be 
conveniently held is with the convex edge downwards, in which position, the water 
still adhering would fall to the central part, and make a lens of it. But I have failed 
to find the membrane magnify when secured against this source of error i and, more- 
over, an exact vertical section of a recent cornea exhibits an uniformity of thickness. 
When the part has been macerated, it swells somewhat, and bulges less at the sides, 
where it is tied to the sclerotica, than in the rest of its extent. I need not observe 
that the cornea, though not itself a lens, yet acts as a powerful converger of the rays 
of light by virtue of the aqueous humor, which diifers little from it in density, filling up 
its concavity in the natural state. That the cornea is not thicker in the middle is 
indicated by the phenomena of tlie disease called conical carnea^ in which the weak 
or bulging part is always at or near the central region. In fishes the cornea is much 
thinner in the middle, to allow for the very projecting lens. 

The absolute thickness of the cornea is greater than that of the anterior region 
of the sclerotica, being, according to the measurements I have made, from about 
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^^nd to ^nd of an inch. These measurements exhibit considerable variety, which it is 
important for the practical surgeon to be aware of. 

The first portion of the cornea that comes under our review is the eoitiea proper , 
or the lameUated timie. It is this which forms the greatest proportion of the thickness 
of the cornea, and gives it strength and toughness. This is bounded externally by a 
peculiar lamina, the anterior elastic lamina^ on which rests the anterior or conjunctival 
epithelium^ and it is bounded behind by another peculiar lamina, the posterior elastic 
lamina^ behind which is the epithelium of the aqueous humor. It is the cornea proper 
alone which is strictly continuous with the sclerotica. 



Of the LameUated Tissue of the Cornea. 

That the cornea proper is lameUated has long been known, and may be shown in 
a variety of ways. K a flap be shaped out on its surface by superficial incision and 
then torn up, the surface of laceration will be nearly parallel to the outer surface, and 
in this way layer after layer may be removed, especially in the eyes of the larger 
domestic quadrupeds. The knife, too, especially if blunt, having once pierced this 
tissue, is found to pass more readily in a horizontal direction, at whatever depth. 
These are circumstances with which all should render themselves practically familiar, 
who propose to make the living eye the subject of their operations. This physical 
construction of the lameUated cornea makes it desirable for the surgeon, when about 
to penetrate the cornea, to thrust the knife somewhat perpendicularly into it, since 
the arrangement of the tissue tends to carry the instrument in a horizontal course. 

The lameUated cornea is tough, unyielding, and almost perfectly transparent ; 
and it is interesting to study the precise nature of its lamellae, because there are facts 
which show that its transparency is very easUy impaired by any derangement of their 
relative position, or by an increase of their natural tension. For example, if a thin 
vertical section of this part be made, and laid upon a sUp of glass moistened with 
water, it remains transparent ; but if you attempt to stretch it, in whatever direction, 
or to compress its parts into a smaUer space, it instantly becomes milky and opaque. 
Again, if you squeeze a fresh and perfect eye between the finger and thumb, the 
cornea, it is weU known, becomes immediately opaque in your hand, but quite 
recovers itself as you remit the pressure : and in aU cases the degree of opacity is 
proportionate to the pressure you exert. This is a very remarkable experiment, and 
may serve to iUustrate in some measure the opacity or haze of the cornea, which is apt 
to occur at an early stage of acute internal inflammation of the eyebaU, attended with 
great engorgement of its vessels — a state also elucidated by what occurs in artificial 
injections of the eye, for when the vessels become gorged, and the globe tense and 
hard, the cornea invariably grows dim, and shuts ofi* the iris from view. 
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Now, that the lamella of the iamellated cornea are not individually co-extensive 
with the cornea itself, ia easily proved by a vertical section, in which we see the lines 
bounding the lamellae to be very limited and interrupted, not extending far along the 
cut gurface; the same view proves the lamellsB to run into one another at very 
numerous points throughout the entire cornea, so that the interspaces are very 
limited in their superficial extent ; though their number is correspondingly great 
Moreover, in tearing up a flap in the way I have already alluded to, innumerable 
connections between the lamellffi are seen to be torn through, and the surface exposed 
is not smooth, but covered with numberless minute lacerations of tissue. It would, 
therefore, be most correct to say that the strength of the tissue lies in a horizontal 
rather than in a vertical direction — that the horizontally-extended elements are 
thicker, and stronger, and less easily lacerable, than the more delicate, more fragile, 
vertically-placed elements which connect them with one another. Now if we endeavour 
to count the superposed lamellsB, it is evident that we can arrive at no very exact 
result, in consequence of their mutual connexions and overlappings : but nevertheless 
it will be found in general, that on the surface of a vertical section, somewhere about 
sixty intervene between any two corresponding points on the opposite surfaces of the 
tissue. 

There is a fact of some interest to be learnt from sucli a section, if it be made 
extremely thin, and it ia this : — that the connexions between the horizontally^extended 
lamelhe of the cornea are themselves membranous or lamelliform, and not mere fibres ; 
for on opening out the lamellae, so as to enlarge their interspaces, very delicate 
membranes are seen passing from one to another, and it is but rarely that complete 
perforations exist, however thin the sections have been made. In such specimens, 
viewed under a high power, we have a faintly fibrous texture apparent in even the 
TTwst delicate of these films of membrane, the fibrous elements being held together in 
that form by an homogeneous intervening substance. 

The nature of the interstices of the corneal tissue does not appear to have been 
particularly inquired into. It has been generally considered that the interlamellar 
spaces are themselves flattened or lamelliform, and that they contain fluid in sufficient 
quantity to fall easily from one part to another; and it has been imagined that 
inflammatory products, lymph, or pus, might gravitate in such natural spaces to the 
most dependent part of the cornea. For the existence of fluid, stress has been justly 
laid on the fact, that if we lay bare the corneal tissue and make strong pressure on the 
globe, we shall observe first a dewy moisture, and then distinct drops of transparent 
fluid over the entire surface. But this shows the porosity of the entire cornea, rather 
than the existence of free fluid in its interspaces ; for in the perfectly fresh eye the dew 
does not form until the pressure has been kept up for some time, and under continued 
pressure the aqueous humor gradually passes out; while if this humor have been 
previously evacuated by puncture and replaced by air, no dew forms upon the surface. 
Moreover, an incision into the Iamellated cornea does not set free any visible fluid. 
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It has been sometimes thought that pressure produces opacity of the cornea by 
driving out fluid -from its interstices ; but the return of transparency is so simultaneous 
over the whole surface, when the pressure is remitted, as to forbid the supposition of 
any fluid having escaped and re-entered at the border, while the presence or absence 
of the aqueous humor does not afiect the result at all : pressure produces opacity if 
the chambers are filled with air. Hence it may be concluded that the fluid existing in 
the corneal tissue is only sufficient to moisten its elements, not enough to lie free in its 
interstices : and, further, that the elementary lamellae are naturally in contact with one 
another, much in the same way that the filaments of the areolar tissue touch one 
another in other parts. 



Of the Corneal tubes. 

Being desirous some years ago to discover whether the interstices of the cornea 
proper had any regular shape or arrangement, I made a small puncture near the border 
of the cornea of an Ox, and, introducing the mouth of a mercurial injecting tube, was 
delighted to find the metal, under gentle pressure, running in a beautiful and curious 
manner, quite unlike anything that occurs in any other tissue, and from its constancy 




FIG. 2. — TUBES OF THE CORNEA OF THE OX, INJECTED WITH MKRCURY. 

and peculiar figure evidently demonstrative of a natural structure. The mercury 
coursed rapidly along in perfectly parallel and very delicate lines for a short distance, 
then diverged at an angle into other similar tubes, which were found to cross the 
former either above or below. The tubular spaces thus injected appeared to be jointed 
or broken at varying intervals, and to present what in the nerve-tubes would be termed 
a varicose condition. The whole lamellated cornea was filled with such tubes, for at 
whatever depth or part the mercury was inserted, the same results followed ; although, 
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from tlie unnatural distension occaaioned by even a small extent of such injection, it 
was impossible in a single specimen to fill the interstices of every portion of it, and at 
different depths, at one and the same time. These definitely marked passages in the 
corneal tissue it seemed not very easy to force or burst ; but when the mercury was 
urged to that extent, it sepm^ated the horizontal lamellae for a greater or less space, 
and formed irregular flat patches, very similar in shape to those which are met with in 
the morbid state known as onyxy and which latter, I therefore conclude, is attended 
with a breaking down of the membranous connexions between the horizontal lamellae 
— connexions which form the side walls of the corneal tubes now described. 

I found that I could inject the tubes with size and vermilion quite as definitely, 
though not so easily, or so as to form so beautiful an object, as with mercury ; but this 
fact was sufficient to prove that the pecuHar varicosities of the tubes were not a false 




At a a extravatiation bus occurred. 



flG^ 3, — TUBES OF TBK HUMAy CORWEA, INJECTED WITH MEBGUET. 



appearance due to the tendency which mercury has to collect itself into the globular 
form. 

What I have now mentioned is what occurred with the cornea of a large 
quadruped. I found it far more difficult to make a similar injection of the human 
cornea, or of that of the Cat or smaller animals, and it is not probable that interstices 
of equal size — perhaps hardly of the same shape and arrangement— exist in the latter 
specimens. From the greater thinness of the membrane, and the greater proximity of 
the entire tissue to the vascular arches from which its nutrient supply is drawn, it may 
be supposed that such a free and ample system of canals may be dispensed with. In 
the human cornea, however (as in fig, 3), I have clearly seen a tubular arrangement of 
the interstices imder favourable circumstances : although, in general, the tissue too 
readily gives way under the distending force which it is requisite to employ. The 
length of the canals between the constrictions does not exceed the twelfth of an inch, 
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and is for the most part much less, while their width is from -g^th to j^^th of an 
inch : this is in the human cornea. 

It might be conceived that these corneal tubes were a modified form of lymphatic 
vessels, as it is generally thought that a close lymphatic network may be injected in a 
somewhat similar fashion under the skin and other parts. But I have not found the 
mercury escaping along the lymphatic trunks when pushed from the cornea towards 
the sclerotica. On the contrary, it requires hard pressure to make it escape from the 
cornea at all, and then it enters the anterior chamber of the eye, or the space between 
the sclerotica and choroid, or even subconjunctival bloodvessels. Hence it is probable 
that the corneal tubes do not communicate directly with any other set of vessels or 
natural channels. 

With regard to the use of these corneal tubes, we shall probably not be far wrong 
in supposing that they serve to promote and facilitate the permeation of this thick non- 
vascular structure by those fluid portions of the blood which alone have access to it. 
Whether the special aiTangement of the tubes which I have described is concerned in 
endowing the cornea with its necessary transparancy, it does not seem possible to 
determine. It might be imagined to contribute to hold all the lamellfiB in place, and 
to prevent derangement of their relative position. A brief account of these, and other 
points which I shall notice, is given in the third part of the * Physiological Anatomy 
and Physiology of Man,' just published by Dr. Todd and myself. 



Junction of the Sclerotica and Cornea. 

I have already stated that the lamellated tissue of the cornea is the only one 
which, properly speaking, is continuous with the sclerotica. This continuity is so 
perfect that the two textures cannot be torn asunder, or in any way be shown capable 
of detachment along the line of junction. Even maceration is not capable of effecting 
their separation ; and if we consider the close affinities of the two structures, and their, 
mode of union, it will be easy to understand the reason of this. In fact, both belong 
to the class of fibrous tissues, and have very similar physical and chemical properties. 
The fibrous bundles of the sclerotica, intricately interlaced and intermixed with threads 
of yellow elastic tissue, become continuous at the border with the laminsd of the 
cornea. The elementary parts of the one join on to those of the other ; the interstices, 
which are irregular and open on all sides in the sclerotica, assume a regular arrange- 
ment, and become tubular in the cornea. On the surface of a very thin vertical section 
of the two structures, carried through their line of junction, the transition of one into 
the other can be very satisfactorily traced. By acetic acid the sclerotica swells and 
becomes transparent, and exhibits the yellow fibrous element of its structure, and also 
sparing nuclei, like those belonging to tendinous parts. By the same agent, the cornea 
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first grows opaque as the arrangement of its parts ity interfered with by the swelling 
of the tissue during the progress of the acid through it, but subsequently it all very 
nearly resumes its transparency, merely displaying here and there on the surface of 
its lamellffi the elongated nuclei which were previously indistinctly seen, and which 
correspond closely with those of the sclerotica and other fibrous tissues. 

The description of the lamellated cornea will be most conveniently concluded in 
connexion with that of the anterior elastic lamina ; to wliich I shall, therefore, now 
direct your attention. 

The anterior elastic lamina has not hitherto, as far as I know, been distinguished 
by anatomists, and yet it seems a structure of a very interesting kind, an acquaintance 
with which will perhaps enable us to descriminate some morbid phenomena from others 
with which they have been classed. It is a continuous sheet of homogeneous membrane, 
nearly similar in essential characters to the posterior elastic lamina of the cornea and 
the capsule of the lens, being perfectly transparent and glassy, without appearance of 
internal structure, and being very slightly or not at all influenced by acids. Its 
thickness in the human eye is from about -nronth to -jx^th of an inch, and it forms 
an unbroken covering to the whole laminated cornea, giving it that smooth glistening 
surface which is exposed by scraping olf the conjunctival epithelium. This latter rests 
upon it as the epithelium does upon the basement membrane in other situations ; and 
I may observe that it appears to me to be strictly a higlily-developed form of the 
basement membrane of the mucous system, remarkably modified in this particular part 
to answer a special purpose. 

The manner in which the anterior elastic lamina is united to the lameUie which it 
serves to cover, is very interesting. It must be borne in mind that the anterior surface 
of the cornea is convex, and that the maintenance of its exact curvature is of primary 
importance to vision, as it is there that the first inflection of the rays of light falling on 
the eye takes place ; and further, that the conjunctival epithelium being a soft and 
fragile substance must take the figure of the surface on which it rests: hence, 
probably, the arrangement I am about to mention. The anterior elastic lamina, a 
firm, resisting, uniform layer, placed in front of the more soft and porous lamellated 
tissue is tied down to the anterior lamellai, at innumerable points, by filaments of 
similar texture to itself, which it sends in among them. These, as they penetrate the 
lamellie, divide and expand in such a manner as to take firm hold of them, and are 
thus gradually spent among the four or five lamellae which lie nearest to the surface. 
It is singular, too, that these filaments are not set vertically, but everywhere in a 
slanting direction among the lamelhe, so that in a vertical section they appear to cross 
one another at right angles. This arrangement might, I imagine, be shown, on 
mechanical principles, to be the best possible for the maintenance of the convexity 
of the front of the cornea. 

It is obvious, from the elaborate manner in which the anterior elastic lamina is 
thus tied down to the lamellated texture, that it can hardly be raised as a separate 
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layer ; and hence, probably, the reason of its having been hitherto overlooked. In 
fact, it scarcely admits of being demonstrated, except on the face of a section of the 
cornea. 

The anterior elastic lamina becomes exceedingly thin, and disappears, at the 
margin of the cornea, its attenuation being accompanied by an increase in the number 
and size of the filaments which it sends down to the lamellated tissue ; so that it seems 
to expend itself by giving origin to these filaments. And from this extreme border, 
where it ceases to be distinguishable, a great abundance of them runs into the sclerotica, 
in that slanting course which the elastic lamina would have itself taken, if it had been 
prolonged in the direction of its own curvature. These filaments mingle with the 
elements of the sclerotica, and are gradually lost among its middle fibres. The 
artificial mode in which the margin of the anterior elastic lamina is thus fixed, may be 
roughly likened to that of the awning of a tent. It is rendered much more obvious if 
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a thin vertical section of the parts at the junction of the sclerotica and cornea be 
treated with acetic acid. 

That this lamina, although apparently homogeneous, like a sheet of glass, is very 
permeable to fluids, as is the capsule of the lens, may be readily shown by squeezing 
an eye after the conjunctival epithelium has been scraped off: the small drops which 
collect on the surface rest upon this lamina after having transuded through it. 

The existence of this lamina will help, I think, to explain, what must have often 
puzzled surgeons, viz., the tenacity with which small particles of steel, or other sharp 
angular fragments, stick in the front of the cornea only just within the surface. 
These wiU often remain for many days, or even weeks, and prove the cause of much 
inflammation, and yet still be found difficult of extraction ; which could hardly be the 
case if the lamellated tissue and the conjunctival epithelium were the only textures in 
which such particles could be imbedded. 

The conjunctival epithelium of the cornea may be now conveniently adverted to : it 
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is that delicate, soft, almost pulpy layer, which forms the anterior surface of the cornea, 
and is so easily raised by the knife or needle. It is a continuation of the epithelium 
of the conjunctiva covering the front of the sclerotica and lining the lids, and conse- 
quently of the cuticular investment of the body. 

In those animals which lose and renew the cuticle, by a constant process, 
unmarked by periods of intermission, the superficial particles are gradually shed after 
arriving at their mature state^ while others are as gradually originated in the deepest 
region, on the tissue which serves as a basis of support^ and near which lies the 
source of their nutriment. This is precisely what occurs on the outer surface of the 
cornea in tixe human eye. The epithelial particles are exceedingly transparent, but in 
position, form, and mode of growth and decay, they bear a close resemblance to the 
epidermis. In different animals the number of epitheHal layers varies according 
to the size of the eye : in man, they constitute only a triple or quadruple series, 
altogether not exceeding the s^th of an inch in thickness. The deepest, which rest 
on the anterior elastic lamina as on a basement membrane, are slightly elongated 
vertically, and stand endwise ; the next are angular or subglobular in shape, and the 
most superficial are flattened scales, more or less overlapping one another, and of a 
darker hue than the others when seen by transmitted light. The imbricated scales of 
the surface have their minute inequalities filled up in the natural state by the watery 
secretion of the lacrymal gland, so as to present a nearly smooth refracting surface to 
the impinging rays of light; and by the frequent movements of the eyelids, the 
particles which are decaying and losing their place are brushed away, and escape by 
the nose. In a learned and interesting paper by Dr. Mackenzie,* you will find 
described a method of seeing in your own person the nature of the corneal surface. 
This epithelium is rapidly renewed, if scraped off.t 

We may now, gentlemen, turn our attention to the posterior elastic lamina of the 
cornea^ a layer which has been long known as the membrane of Demours or of 
Decemet, or as the elastic lamina of the cornea, or as the corneal part of the 
membrane of the aqueous humor. 

This layer is very easily detached by scraping from the hinder surface of the 
lameUated tissue of the cornea, for it adheres but slightly to this tissue, and sends no 
filaments among the lamellse, as the anterior elastic lamina does. It is a uniform, 
transparent, homogeneous layer, considerably thinner than the anterior elastic lamina 
(being only from ^qVo^ ^ j^o'o^^ thick), but, like it, not affected by maceration, 
by boiling, or by the action of acids. Though very hard, and capable of resisting 

• Oil the Yiaion of Objecta ob and in the Eje/' ' Ediub. Medical and Surgical Journal/ T^o. 164. 

I Yiss., in about three d&ya. The instantaneonflness with which the bloodTessela of the neigh- 
bonring conjunctiva, and even of the whole eje, dilate and become turgid with blood, when this 
epitheUnm is abraded, has often excited my astoniehment. The shar© of the nervous system in thia 
phenomenon is pat* tly indicated by the ^^evere and apparently inordinate p&in which attends so slight 
an injary. 
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much pressure, and giving a crisp sound when divided by the scissors, yet it is very 
brittle and easily torn, and its fragments then show a remarkable tendency to curl 
up on all sides into rolls, and always with the anterior or naturally convex and 
attached surface inwards in the roll, so that it would appear to be formed or laid 
down in situ in a curve precisely the reverse of that which its elasticity inclines it to 
assume. 

When an ulcer has destroyed the lamellated tissue, it sometimes happens that, 
for a short time, the posterior elastic lamina is thrown forwards into the breach, by 
the aqueous humor behind it, and forms there a small pellucid vesicle, which, 
however, almost always soon gives way by rupture, allowing the humor to escape, 
and the iris to fall forwards against the opening. Tliis morbid state illustrates very 
well the properties of the layer now under consideration.* 

With regard to the behaviour of this posterior lamina at the margin of the 
cornea, much difference of opinion — I might say, much uncertainty — prevails ; some 
holding that it is reflected in a modified form over the whole of the ar.terior and 
posterior chambers of the eye, others believing it to terminate with the cornea ; but 
none, as far as I am aware, having given a full and accurate account of its actual 
condition, which is one of considerable importance to a correct knowledge of the 
physiology of the organ, and to the understanding of some of its diseases. 



Marginal Plexiform Tissue of this Lamina. 

This layer, then, will be found to terminate at the border of the cornea in the 
form of plexiform fibres of the yellow elastic kind, or that variety which is aUied to 
itself in essential characters. In this respect it resembles the anterior elastic lamina. 
The plexiform fibres spring only from its anterior surface, or that towards the 
lamellated cornea. They begin to appear a very short distance from its edge, and, as 
they arise, the lamina itself becomes thinner, and is at last altogether spent. They all 
pass irregularly outwards, occupying, of course, a position between the posterior 

* lu a case recently nndcr mj care, the posterior elastic lamina saved the ulcer from perforating. 

Mr. James M , aet. 52, had at the end of June a central ulcer, which was tonched with lunar caustic, 

and he took quinine. By the middle of July it had gradually penetrated to the deepest layers of the 
cornea, and the posterior elastic lamina was laid bare, and bulged slightly into it from below, 
especially when trifling pressure was made upon the globe for the sake of testing the condition. 
Under a continuance of the tonic treatment this ulcer gradually filled up, the aqueous humor not 
having escaped ; and I saw him in February following with an opacity on a level with the rest of the 
cornea, but with its central portion (answering to the previously exposed posterior elastic lamina) of a 
denser white than the border. 

When this lamina is thus exposed at the bottom of an opaque milky ulcer, centrallj placed, the 
dark pupil may become visible through it, and look like a particle of dirt, deceiving the suzgeon into an 
attempt to remove it, in making which he inevitably opens the anterior chamber. 



ON THE SCLEROTICA AKO CORNEA. 



119 



elastic laDiina and the lamellated cornea ; and are finally reinforced by those fibres 
which come from the thin and extreme edge of the lamina. Immediately beyond this 
edge, thereforej at the rim of the anterior chamber, there is a layer of open plexiform 
fibres^ passing outward, or from the axis of the eye, and being the continuation or 
representative of the posterior elastic lamina. The posterior of these fibres then curve 
backwards to the iris, and become inserted into its anterior surface at its greater 
circumference, in the form of small pillars ; and near their insertion they begin to 
resemble the white fibrous rather than the yellow fibrous tissue in chemical and other 
qualities. 

I have found these pillars of the iris much more eyident in some animals than in 
others ; but time will not allow me to enter on comparative details* They exist in all 
mammalia, and have their analogues in other classes. They are in contact with the 
aqueous humor, where they form the rim of the anterior chamber. A needle may be 
passed underneath them from the anterior chamber, so as to suspend by them a 
considerable fragment of the eyeball. 

The great portion, however, of the fibrous continuation of the posterior elastic 
lamina goes not to the iris, but to the ciliary circle — a name by which anatomists refer 
to a flattish circle of grey semi-transparent tissue, which intervenes between the ciliary 
processes of the choroid and the sclerotica, immediately behind its junction with the 
cornea, about which extraordinary differences of opinion prevail, but which I shall 
hope to show you> in a subsequent lecture, is muscular. For convenience, therefore, 
I will now assume that it is such, and term it the ciliary muscle. This muscle arises, 
then, from the fibrous tissue coming from the posterior elastic lamina — the fibrous 
tissue passing in a sheet backwards to the anterior region of the ciliary processes, 
and giving origin on its outer surface, or that turned from the anterior 
chamber, to the fibres of the ciliary muscle, which then clothe the outer surface of 
the choroid for about one-eighth or one -tenth of an inch, as far as opposite to the or a 
serraicL 

There are still other fibres derived from the posterior elastic lamina — viz,, those 
placed most anteriorly^ and which were the first to take origin from it. These, after a 
short course outwards, become separated from the sclerotica by a narrow space all 
round, known as the mnus drculark iridis, and which has been considered as a venous 
canal ; afterwards they pass to be united firanly to the sclerotica beyond this sinus, 
and in so doing share principally in its formation. But there also exists here a series 
of circular fibres, those just described beitig more or less radiating ; the circular lie 
outside the others, are opaque, white, and stiiT, contributing to the formation of the 
circular sinus, and to that firm union, the ciliary ligament, which subsists between the 
ciliary processes and the anterior rim of the sclerotica \ and which, as a whole, 
effectually serves to prevent the aqueous humor from escaping into the space between 
the sclerotica and choroid. 

I am aware of the difficulty I must experience in attempting to give you a clear 
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description of this structure, before I have passed in review those others with which 
it is associated. What I have now said, however, must suffice for the present, and I 
shall return to it in connexion with the iris and choroid and lens. A few words 
remain concerning the posterior epithelium of the cornea^ or the evithelium of the aqueous 
humor. 

This is so extremely delicate and so perishable a layer that it has only of late 
years been recognised, and yet it is very easily prepared for examination. It is a 
single series of flat epithelial nucleated particles, placed side by side, and united by 
their margins. Even in large animals the epithelial cells are not in a double layer. 
It is co-extensive with the posterior elastic lamina, which it separates from the 
aqueous humor. It would appear, however, from what has just been said concerning 
the conversion of the posterior elastic lamina at its border into fibrous tissue, which in 
part passes through the aqueous humor to the iris, that this epithelium must cease 
with the elastic lamina, since there is no longer any stratum on which it can rest. I 
have not been able to discover the smallest appearance of it upon the pillars of the 
iris, and I conceive, therefore, that it is limited to the cornea. 

I have called this the epithelium of the aqueous humor, because it is the only 
true epithelium which can be found in contact with that fluid. I shall have to show 
in a future lecture that the front of the iris has no true epithelial investment, and that 
the front of the lens is also destitute of such a covering. It seems, therefore, incorrect 
to speak of the chambers of the eye as lined by a serous membrane, or of the aqueous 
humor as contained within a proper capsule ; and I suppose that practitioners must 
abandon the name^ at least, of that affection, which is now generally termed aquo- 
capsulitis^ even if they continue to regard it as a distinct disease. 

In my next lecture I shall proceed to notice some of the morbid states of the 
sclerotica and cornea; and shall endeavour to connect my remarks as far as I can 
with the anatomical, and, I fear, rather dry details, which I have had to dwell upon 
to-day. 
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LECTURE II. 

BlootlresiielB and nerves of the sclerotica and cornea — character of the nutritive process iu these 
stmctures. — Morbid states of the eel erotica and cornea, — Slonghing of both cornesa from defective 
nntritton. — Reparative process in the cornea.— Anatomy of a simple nicer of the cornea, — 
Formation of vessels in the cornea, — Effect of general disease on the cornea, — Lymph or pns in the 
lamellated tissne, — Pastdes. — Opacitiea of the cornea. — Development of papillEB on the cornea. — 
Anatomy of Staphyloma comcte, 

GENTr.EMEtr, — ^In my last lecture I reviewed the structure of the outer tunic of the 
eyeball^ consisliiig of the sclerotica and cornea, and described the several layers of 
which the latter is composed. It remains for me, before proceeding to the more 
internal parts, to make some observations on the nature of the process of nutrition, 
as it obtains in these structures, and on the bearing of their anatomical construction 
on the nature and progress of some of their more important diseases. 

Both the sclerotica and the cornea are sparingly supplied with the materials of 
nutrition, as a glance at the arrangement of the bloodvessels will show. The sclerotica 
is obliquely pierced behind with numerous arteries derived from the ophthalmic, 
termed the posterior ciliary; but these go almost exclusively to the choroid, only 
giving a few minute twigs to the sclerotica as they pass. In front, too, the arteries 
which have supplied the muscles of the eyeball send forwards beyond the tendons 
small prolongations, which are visible under the conjunctiva, and lose themselves in 
the sclerotica, within an eighth of an inch from the margin of the cornea. These, 
however, traverse rather than supply the sclerotica, and anastomose with vessels of the 
ciUary muscle and iris. Hence, in the most successful injections, the sclerotica itself 
is vdth difficulty tinted by the artificial colour, and the microscopic inspection of parts 
so prepared e^chibits only a few slender capillaries coursing among the greatly prepon- 
derating mass of the white fibrous tissue. And if we pass from the sclerotica to the 
cornea, we shall find the most unequivocal proof that no bloodvessels at all encroach 
far beyond its border. The evidence which injections are capable of affording on this 
head is very decisive. We now know that the capillaries are, in almost every organ^ 
definite and determinate tissues, having proper walls, which may be distinguished from 
the parts among which they lie ; that they have a certain hmit as regards minutenesSt 
and that they form every where a closed system of tubes, porous, indeed, so as to be 

RE 



122 



ON THE SCLEROTICA AND CORNEA. 



capable of transmitting fluid materials, both inwards and outwards, by a process of 
imbibition, but nevertheless having walls of unbroken membrane, without breach or 
orifice. Hence if an injected specimen exhibits a system of such canals, replete with 
artificial coloured contents — its ramifications regular, having margins formed by 
rounded, arched, entire capillaries — we may safely assert that the vascular network 
really terminates naturally at tliose margins, and that the tissue beyond has been as 
impermeable to the red particles of the circulating blood, as we find it to be to our 
prepared fluids. This is precisely what occurs in the case of the cornea. The 
vessels of the sclerotica, and of the conjunctiva covering the sclerotica, send numerous 
twigs towards the cornea ; but all, on arriving within the corneal tissue, turn back, 
forming numerous arches, which run parallel to the margin of the cornea for some 
way, and then return from whence they came. Thus we have a striking diflerence 
between the sclerotica and cornea in addition to those before insisted on, — that the 
one is permeated by bloodvessels, the other is entirely devoid of them. 

I may say a few words here on the nervous supply of the two structures. No doubt 
the nerves of both are few ; the sclerotica gives passage to the ciliary nerves, and 
although they have not been demonstrated, it is possible that it receives some 
filaments from them. In a state of health it seems to be very insensible, but when 
inflamed, like many other dull and almost insensible parts, it appears to be capable of 
becoming the seat of very acute pain. In the cornea, nerves derived from the ciliary 
are said to have been discovered by more than one anatomist of trust : I cannot say 
that I have myself seen them, although I cannot doubt their existence ; for when we 
remember that nerves in their peripheral distribution may lose their tubular nature 
and their characteristic microscopic appearance thence derived (and I have constantly 
found the ciliary nerves do this), we may well be content to receive pain as sufficient 
evidence that a part is not destitute of nerves. That the cornea has a degree of 
sensibility capable under some forms of irritation of being exalted to a considerable 
height, is matter of common experience. 

From what has been said, it may be safely concluded that the sclerotica and 
cornea are slowly renewed in their elementary constitution by the process of nutrition. 
No doubt the presence in or near them of the materials of change is absolutely 
necessary for the continuance of their life ; but what I would endeavour to impress 
upon your minds is this : that their structure is feebly supplied with blood, or the 
nutrient part of that fluid, that the process of nutrition in them is therefore slow, 
inactive, and easily impaired, either by impoverishment of the nutrient material or by 
any mechanical interference with its due and regular supply. These observations 
apply more to the cornea than to the sclerotica, because the latter has vessels, the 
former has none ; the latter, therefore, is supplied interstitially, as it were, with the 
power of life, growth, and nutrition ; the latter must derive through the medium of its 
circumferential parts whatever is requisite to sustain the integrity of its more central 
portions. 
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Morbid States of the Sclerotica. 

I shall have but few observations to make^ gentlenienj on the morbid states of the 
sclerotica, in their special relation to its structure: wounds of this part readily heal by 
the adhesive process, the cicatrix being semi-transparent as in tendon ; and minute 
punctures are generally harmless, even when they penetrate not only this coat, but the 
choroid. It is possible that the readiness with which lacerations and incisions of the 
sclerotica heal, is ascribable to the thinness of the tissue, and to the fact that it has on 
both its surfaces an abundant supply of blood in the contiguous textures. The 
experience which surgeons have acquired in their operations on cataractous eyes, 
affords ample proof of the slight tendency which simple wounds of the sclerotica 
have to take on an unhealthy action. The form of inflammation which the sclerotica 
usually undergoes is the rheumatic. Into the nature and symptoms of this it would 
be out of place to enter, as we must limit ourselves at present to the anatomical 
condition. 

In inflammation of the sclerotica, when least complicated with conjunctival 
disease, its vessels are seen to be unnaturally filled with blood ; its capillaries are 
distended, so as to become visible by imparting a tint to the fibrous tissue, and the 
minute arteries and veins enlarge and become tortuous. All these are distinguished 
by their purpHsh hue, compared with the more superficial vessels of the conjunctiva 
under inflammation.* 

In some delicate persons the sclerotica is so thin in its anterior part as to derive a 
bluish tint from the choroid underneath. This is no disease, but in cases of old- 
standing choroidal or other disease within the globe, which has operated so as to 
cause a slow and gradual distension of the outer coat, the pigment is in like manner 
disclosed under the bulging and attenuated sclerotica; and I have observed in some 
cases that under this internal stretching force the sclerotica is apt to yield in lines 
passing backwards from the cornea, so as to form slits or chinks more or less 
radiating, through which the choroid is more obviously seen* This depends on the 
disposition of the fibres of the sclerotica, which I alluded to in the last lecture, viz., 
their passing at the anterior region rather in a radiating direction from the cornea than 
in any other arrangement. 



Morbid States of the Cornea^ 

To the surgeon, as to the anatomists, the cornea is a much more interesting and 
important texture than the sclerotica, and I therefore propose to be a little less 
brief in comment mg on some of its principal morbid states, especially such as either 
illustrate, or are illustrated by its structure, as explained in the former lecture, 

• For a rare example of ulcers of the sclerotica, tfte Cme A in the Appendix* 
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And first, gentlemen, in evidence of the comparative feebleness of the process ol 
nutrition in this texture, I shall relate the following case which occurred at this hospital 
during the present spring. 



Sloughing of both Cornece from Defective Nutrition. 

On the 8th March, a mother, herself reduced in strength and looking ill, brought 
her infant, 13 months old, to the hospital, on account of its eyes. I found that both 
corneae were in a state of slough, flaccid, of a pale yellow, like macerated leather ; that 
this slough comprised the whole area, except a very narrow belt of about -^^^th of an 
inch nearest to the sclerotica, from which latter a few minute vessels were shooting 
towards the line of separation, which was already beginning to be established between 
the dead and the living parts. The conjunctiva exhibited very little vascularity, and 
had evidently not been suflering from inflammation. The infant was pallid and puny, 
with a pinched and anxious countenance. I found that the mother had been suckling 
the child till seven weeks from the time I speak of, being herself ill and weak, and 
very insuflSciently nourished ; that on going into the workhouse they had been parted, 
and that she first noticed the eyes to look " weak " three weeks since. The bowels 
had been constantly purged for eight days ; and she had been taking rhubarb and 
magnesia. The compound powder of chalk, with opium, was given every four hours, 
with the Liq. Cinch, of Battley, and beef-tea, with small quantities of brandy, and 
Mr. Heward kindly undertook to visit her at her own home. On the 11th (three days 
afterwards), I found more vascularity at the margin of the cornese, and over the white 
of the eye, but with hardly any secretion. The bowels had been less relaxed, but the 
stools were still green and loose. She had taken some wine and bark, but would not 
touch the beef-tea. She was evidently weaker, and moaned constantly. In two days 
afterwards she died. 

In this instance we find the cornea falling into a state of gangrene from defective 
nutrition; the impoverishment of the blood, manifested in various degrees in the 
other textures of the body, here leading to the complete destruction of a tissue which 
naturally has a very small supply of that necessary fluid, and which therefore is but too 
ready to yield ils vitality when that supply is withheld. The case of this poor child 
finds a parallel in others which have been related, as occurring from actual starvation, 
or the privation of all sustenance, and perhaps still more aptly in those animals which 
Magendie confined to a diet of sugar and water, or other non-azotised food, and of 
which one of the more constant evidences of declining power was the sloughing of the 
cornesB, and the consequent destruction of the eyeballs.* 

* The comee may fall into slough in an aualogons way after scarlatina. See Appendix^ 
Gases B. 
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I may also meatiun the case of a woman who is now m altendatice here, and who, 
on her first appearance some months ago, had a dnll, hazy state of both corneaj ; the 
surface having lost its brilliancy, and the whole texture being very uniformly obscured. 
The approach of this condition had been very gradual. It had been attended with no 
redness, nor was there, at that time, any excitement of the circalation in the neighbour- 
ing sclerotica or conjunctiva, or any development of new vessels in the cornea itself. 
She waa pallid, but her muscular strength was not remarkably reduced, nor could I 
discover that she had been insufficiently fed in regard either to quantity or quality, 
or that «he had any disease affecting a vital organ. Nevertheless, her pulse and 
countenance bespoke a system in which the powers of life, from some cause or other, 
were considerably depressed, and Mr. DixON concurred with me in recommending a 
strictly tonic course of treatment, comprising st-eel and quinine, witii such modifications 
in diet, place of abode, and mode of Hfe, as her situation appeared to render desirable. 
Under this plan, which has been continued up to the present thne, a steady improve- 
ment has taken place in the condition of the corneas. The ha^e is clearing away in 
the most gradual maimer, and without any unnatural vascularity of the part or 
neighbourhood, and her looks are much improved in every respectp I cannot help 
regarding this affection as simply the result of an impairment of the nutritive process 
in the whole body, showing itself in a special manner in this texture of feeble power,^^ 



Reparative Proems in the Cornea, 

The cornea when healthy is readily repaired after injury; punctures and incisions 
being followed in general by speedy reunion of the divided parts, without suppuration 
or sloughing. The adhesive process is here presented to us in its simplest form, for it 
takes place in a structure which contains no bloodvessels, and therefore where none 
have been divided. But if we bear in mind that all tissues have a proper life of their 
own, of which their several properties and actions are the necessary manifestations, 
and that the bloodvessels are but ministerial to the proper life of the tissues they 
supply, by serving as the medium through which the materials essential to hfe are 
brought within their reach, and what is rejected by them is carried away, we shall 
readily understand how it is that a tissue which, like the cornea, originally grew, and 
has its ordinar}^ life sustained without the presence of interstitial vessels, may be also 
repaired and renewed without them within certain limits. For the reparative .actions, 
in their natural form, are nothing more than those of growth and nutrition, modified 

• This patient, at the end of three months, had recovered the traiuspareucy of the cornese, and 
was much improved in health. She has, howevtT, on two aubsequeiifc occasiona, bad i^lapses, from 
the iaist of which she ib now recoreringj but with the right cornea considerahlj, and I fear per- 
maaentlj, clouded. 
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by the new conditions occasioned by external accident, and tending constantly to a 
removal of those new conditions, and the restoration of the normal state. 

If we puncture or incise the cornea, the first effect is a change wrought in the 
natural actions of nutrition then existing in the wounded part — a change which can 
only be described as a mechanical interruption to those actions, and which, from the 
resultant train of phenomena, has been often called a stimulus. This is speedily 
followed by the presence of an increased quantity of blood in the vessels that are 
nearest to the wounded part, viz., in those of the conjunctiva and those of the 
sclerotica ; and thus the materials from which the breach is to be made good are 
brought in greater abundance to the part that requires them. We cannot doubt that 
as these vessels, comparatively so remote, are thus affected, so the part of the corneal 
tissue intervening between them, and the exact seat of injury, is pervaded by a 
corresponding change, of which the general expression is this — that it is one of exalted 
nutritive vigour ; the play of forces, and the interchange of material, which mark the 
nutritive function, being more energetic and more rapid than before. And whatever 
phenomena of this kind occur in the intermediate tissue are concentrated in an especial 
manner about the wound itself. In a short time,'even in the course of a few hours, as 
I have ascertained in the case of the lower animals, the vicinity of the injured part 
begins to contain in abundance those minute particles, nuclei, or cytoblasts, as they 
are called, which exist naturally, though sparingly, in the corneal lamellae, and the 
relative quantity of which may be regarded in most tissues as an index of the intensity 
of the nutritive function. These particles, I say, hastily, indeed, and imperfectly 
formed, are speedily found choking the interstices of the tissues in the lips of the 
wound, and covering its surface, so as to occupy whatever space was left between its 
opposite sides, and bringing them into temporary union. From the presence of these 
embryo materials of new tissue, intermingled among the elements of the old, is derived^ 
that slight milky opacity which envelops and marks the seat of wound, and which, 
if the injury be extensive, may engage a considerable extent of the cornea in the 
direction of the neighbouring bloodvessels. The subsequent changes I need not 
particularly dwell upon. The breach being filled, the new material is gradually 
transformed into products resembling those tissues among which it has been poured ; 
the bloodvessels, at the border of the cornea, resume their size, and at length, in the 
most favourable instances, all vestige of the wonderful process which has taken place 
vanishes away. 

Such is the progress of the actions which usually ensue when the surgeon 
punctures the cornea with his needle for the purpose of operating on a cataract; 
and the same takes place, in general, whenever there is no destruction of substance, 
where the wound is not too large, and where its margins have been accurately adapted. 
But it will readily be conceived that, in cases of wounds with loss of substance, 
or attended with extensive division of parts, the demands on a tissue so feebly 
nourished must exceed its limited powers. The result will then oftentimes be the 
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failure of the adhesive process, with the establishment of a temporary ulcer or open 
breach, or with an actual sloughing of the lips of the wound. The reparative actions 
then advance more slowly, and in a modified form» by a species of granulation very 
similar to that which obtains in corresponding states of the skin or mucous membrane. 

I had an opportuiuty last year of examining a small ulcer which had been 
occasioned on the centre of the cornea of a Cat, by the contact of a small piece of 
caustic potass, tliree days previously. The conjunctival epithelium and the anterior 
• elastic lamina had been removed, and the superficial lamella! of the cornea proper 
formed the bed of the ulcer. These were softened and semi -opaque, from the presence 
of great numbers of the nuclei already alluded to, in and around ; and it was interest- 
ing to observe that their numbers were greatest on the surface of the ulcer, and 
diniinislied in proportion to their distance from it. In the section of the ulcer, 

Free surface. 



e 




a, a, Indicate the poRition of the corneal tubes in the sound 
tisHiio below the bed of the ulcer. 6, Nucleng of tbe 
lamcllated tiasne. Tlie snrfftce of the ulcer is seen 
fonned by a crowd of veaiciilar nuclei^ moat of thera with 
a nucleolus. These were in Tarioaa stages, and mingled 
with finely granular matter. 



FIO. 5* — YKRTlCATi SECTION OF A ailXDTE TJLCER OK THB SURFACE OP TEK GOBKEA OP A CAT, 
TOBEE DAYS A*TER THE APPLICATION OF CA03TIC POTASSt MAGNIFIED 300 DIAMKTKR3. 

represented in fig, by the nuclei are seen occnpying chiefly the position of the corneal 
tubes, especially in the deeper part (Compare this with d, fig. 4.) We have, in this 
example^ perhaps the simplest condition of an ulcer that can occur in any texture, and 
it is therefore well deserving your attention. 



Devehpmmt of Vessels in the Cornea. 

Few things are more interesting in the history of reparative processes in the 
cornea, than the fact which we observe every day, of its capacity of becoming furnished 
with bloodvessels derived from those of the conjunctiva and sclerotica. If any 
irritation is long kept up, or if any ulcer exists having to heal by a slow and gradual 
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process, we usually find in tlie interval between it and the neighbouring vessels, a 
grayish, half- transparent tract, distinguishable from the healthy cornea ; and in this 
there are soon developed a series of vessels which presently declare themselves as 
arteries, capillaries, and veins, carrying the blood in a circuit through and about the 
seat of reparative action. '^ It is obvious that these are produced out of new matter, 
laid down before their actual formation in the line which they are to occupy. As a 
punctured wound is made good by the simple transformation of the new matter into 
the natural tissue, without the formation of new vessels, so, when time allows, and the 
extent of repair requires it, a portion of the new material is developed into vessels, 
which may serve the temporary purpose of expediting and fortifying the reparative 
actions, by bringing to them an immediate and interstitial supply of blood. Thus is 
the cornea made dull and useless for a time, by the introduction of a structure 
destructive of its transparency, in order that its integrity may be restored according 
to the natural laws of growth. When its restoration is somewhat advanced, and less 
blood is required, these new vessels dwindle ; their coats, which are at best imperfectly 
organized, soon disappear, and the cornea becomes once more permeable to light. I 
have a specimen in which these adventitious vessels are displayed injected with 
artificial colour. They pass into the cornea from the conjunctiva, and from the 
whole thickness of the sclerotica, and occupy, in this particular instance, almost the 
whole thickness of the lamellated tissue. 

The cornea may further become vascular without ulcer or wound, and simply as a 
result of continued inflammatory action, and this in two principal ways : either the 
new vessels may form a network on the front of the cornea, anastomosing on all sides 
with those of the conjunctiva, and only obscuring the lustre of its surface ; or they 
may pass in very close and more parallel series from the sclerotica, so as to make the 
cornea ^miformly of a dull red. The former state is the result of long-continued 
irritation of the conjunctival epithelium by granular lids or displaced lashes, and the 
vessels in all probability lie immediately beneath the anterior elastic lamina, in the 
more superficial lamellae of the cornea proper ; but I have never had an opportunity 
of actually ascertaining this. They can hardly lie over this lamina, and it is too thin to 
contain them in its substance. The latter condition results from chronic inflammation 
of the lamellated tissue, and is attended with an opaque deposition of new matter. 
The vessels run in among the lamellae, and may occupy the entire thickness of the 
cornea proper, rendering it nearly impervious to light. 

In both the forms of morbid vascularity now mentioned, the vessels are to be 
regarded as originally a result of diseased action, not as themselves the disease. They 
are developed under the salutary or conservative law of the organism, to enable a part 
of feeble vitality to sustain a morbid action to which it has become subject, and under 

* This does not always happen, for some chronic nlcers of the cornea will heal in the most 
grradnal manner withont the formation of any vessels in their vicinity, as e.g., in Case C, in the 
Appendix. 
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wMch its vitality would otherwise sink* It ia true that their presence marks the 
esistence of disease, and is to a certain degree an index of its extent, but we must be 
on our guard against imagining that it constitutes its essence. Unless these vessels 
had been developed, the diseased process would long ago have terminated by the total 
destruction of the tissue. If, in the case of the impoverished infant which I related 
just now, there had been sufficient \dgour in the niitritive and organizing process to 
fill the corneal tissue with offshoots from the surrounding vessels, the eyes might 
not have perished. 

The cornea, and other parts of low vitality, or of such a texture as cannot 
speedily develop new vessels, often fall into gangrene under any sudden inflamma* 
tion, because their vascular supply is either very limited, or cannot expand in 
correspondence with the demands of the morbid action."** On the other hand, 
practical surgeons know that it is very difficult to induce destructive inflammation 
in erectile tumors, which are distinguished by the abundance of their vascular supply* 

We may even go further, and maintain that these adventitious vessels are 
necessary to a cure, and to their own removal, which may seem a paradox, but ia 
nevertheless a very sustainable proposition. For as the morbid products (including 
the vessels) laid down in the cornea, require for their existence a certain accession of 
new material, in the way of continuous nutrition, so they cannot be removed unless 
means are found for the absorption and removal of the old material of which they are 
composed, and these means are mainly the vascular channels. As long as the material 
capable of being removed remains, the vessels remain also, though gradually atrophied, 
and ready to disappear; and sometimes, when the morbid products have been so long 
laid down as to have become organized into permanent forms of morbid and opaque 
tissue, the vessels, in reduced number, are Ibund to remain also, as being necessary for 
the existence of that which cannot now be taken away by any interstitial process of 
absorption, and which must therefore be either nourished or die. 

The presence of these vessels in parts of the cornea that have been once 
inflamed is often made evident by their sudden engorgement with blood, under any 
casual irritation, such as exposure to a strong light, or the puncture made by the 
surgeon's needle. 

The unity which reigns throughout an organized body of so much complexity as 
our own, renders every part hable to be influenced by the state of the great organs, 
subservient to nutrition ; the digestive which provide, the respiratory which renovate, 
the circulating which distribute, and the excretory which purify the blood. The 
nutrition of every organ or tissue is subject to derangement, when the blood from 
which it derives its materials of renewal is impoverished or altered in quality, or 
when that healthy balance of the circulation is lost, to which Dr, Fakbe called your 
attention a short time ago. 

It is not to be thought, therefore, that the morbid phenomena of any of the 

• Appendix, Case D, 



130 



ON THE SCLEROTICA AND CORNBA. 



textures of the eye, or of the body at large, can be rightly comprehended by one who 
never has regard to the condition of what is termed " the general healthy' and, least of 
all, those of a texture like the cornea, which, being itself bloodless, and deriving its 
supply of nutriment by a frail tenure from surrounding parts, must necessarily be 
obnoxious in a peculiar degree to certain of those disturbances which another more 
favoured part might have sufficient vigour of life to disregard or overcome. It would 
be very easy to enlarge on so fertile a theme ; but I must dismiss it with this simple 
allusion, or it would lead us too far from the proper subject of these lectures. It is 
perhaps of even greater importance still that these views should influence our minds 
in considering the propriety of an operation for cataract in any particular case, and 
especially of that of extraction, which involves an extensive division of the corneal 
tissue, and to the success of which, reparation of the wound by the first intention so 
much contributes. 



Lymph or Pus in the Lamellated Tissue. 

As a result of inflammation of the lamellated tissue, lymph or pus may be formed 
in the interstices of the lamellae, attended, in the first instance, with irregular hazet 
and then with mottled or patchy opacity, as it accumulates in greater abundance in 
certain situations. If the inflammation be of an acute kind, and the effusion rapid, so 
as to gorge and distend and press upon the lamellae too much before their supply of 
blood can be suitably augmented by newly-organized vessels, and especially if the 
system be at the same time in an enfeebled state from defective nourishment, or the 
scrofulous diathesis — the lamellae become irregularly separated from one another, 
their tissue is broken up and destroyed, and a slough results which is usually of a 
flattish form, often engaging a considerable area of the cornea, but not its entire 
thickness, i.e.^ following the direction of the lamellae ; or a simple abscess may form, 
which may discharge itself either backwards into the aqueous chambers, or on the 
external surface of the cornea. In either case it very commonly happens that the 
remaining part of the thickness of the cornea gives way, making a complete perfora- 
tion, through which the aqueous humor escapes, and the iris prolapses. The injury 
done to the eye by such extensive disease is severe and permanent ; a portion of the 
cornea has its place supplied by new matter, which becomes developed into an opaque 
tissue very different in constitution and elementary arrangement from that which has 
been removed, and the pupil is more or less distorted or dragged away from the asB 
of vision. 

If, however, the inflammation of the lamellated tissue be less acute, and less 
disposed to run rapidly to destructive results, the lymph which is poured out collects 
in small portions among the lamellae, giving an irregularly mottled aspect to the 
cornea, because some parts retain more of their transparency than the rest, though all 
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are dim ; and vessels are gradually formed in the corneal tissue, entering it at various 
depths from the neighbouring sclerotica. When this occurs, the sclerotica itself, for a 
short distance from the cornea, appears of a duU red, owing to the augmented 
quantity of blood passing through its vessels to supply this new demand. If the 
disposition to the formation of lymph in the corneal tissue continues, the enlargement 
of its vascular supply tends to accelerate the subsequent changes, the whole tissue 
gets interfused with opaque matter and additional vessels, and the original lamellated 
gtructure becomes thickened, softened, and obscured. 

After so delicate and important a part has been apparently spoiled by a serious 
disease, it is not a Httle interesting to notice how completely and how speedily in 
many instances its perfect transparency may be restored by timely and judicious 
treatment. For in such cases you will observe that the original tissue of the cornea 
is not in any measure destroyed, or its arrangement permanently altered, unless 
the duration of the morbid state have been considerable, and time have been 
thus afforded for the organization of permanent forms of unnatural tissue in its 
interstices. 

Moreover, when once the inflammatory action and the incHnation to the 
formation of morbid products have been subdued, the bloodvessels which pervade 
the deteriorated structure begin to assist largely in its restoration, by expediting the 
absorption and removal of the newly-deposited lymph; and in proportion as this 
clearance is effected the vessels themselves diminish in si^e, and finally disappear. 
The speed and completeness with which the cornea resumes its previous state will 
depend much on the promptness with which the treatment is undertaken, and on the 
energy of the nutritive function in the part and in the whole body. In scrofulous 
subjects, who are especially prone to this affection, it is notorious that there exists in 
the constitution a grave and deep-seated defect, which manifests itself chiefly in 
imperfect or perverted nutrition; and until this is in some degree corrected, this 
disease can hardly be checked, or its consequences got rid of. 

The cornea evinces its near alliance with the integumental tissues, by its 
disposition to the formation of small pimples, or phlyctemdcB^ on its anterior surface. 
These, too, are most common in young strumous subjects : they are generally situated 
at or near the margin^ and appear on the conjunctiva at the same time. They are 
slow in their progress, and ere they have reached their full size are generally provided 
with a leash of conjunctival vessels, which give a characteristic appearance to the 
eye. They are formed on the front of the cornea, and, I should suppose, immediately 
under the anterior elastic lamina, and the vessels they acquire also, of course, lie 
under that lamina, and come from the sub-conjunctival tissue. 

These pimples may contain a minute quantity of lymph, which may become 
organized into a raised vascular tubercle, or they may advance into the pustular 
stage, and form ulcers by opening on the surface, with a destruction of the anterior 
elastic lamina and the conjunctival epithelium. An opacity remains after they are 

ss 3 
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healed, which is usually proprotionate to the previous depth of the ulcer ; but it is 
gradually lessened with the growth of the little patient, and often altogether dis- 
appears. Occasionally such an ulcer will heal with a depressed but nearly trans- 
parent surface, leaving a mark only apparent to others in certain positions of the eye, 
when the light is reflected from the part ; but for the same reason painfully obvious ta 
the patient himself (if it happen to be situated near the pupil) by the distortion of 
objects which it occasions.* 



Of Opacities of the Cornea. 

I shall now, gentlemen, say a few words concerning opacities of the cornea^ such 
as are commonly left by a variety of causes in different portions of the corneal tissue, 
and shall endeavour to explain their nature and seat according to the particular tissue 
they affect. 

We have already seen that the proper laminated tissue is capable of enlarging its 
vascular resources for its support under disease, and for the subsequent removal of 
diseased products, to such an extent that if it have itself escaped disorganization, it is 
able, under favourable circumstances, to completely resume its transparency. The 
nature of the nutritive process in the laminated tissue is such that this tissue recovers 
itself in a great measure, by timely treatment, from almost any amount of inflam- 
mation and consequent effusion which falls short of actual destruction of its elements. 
But when these elements are at all displaced or consumed under the morbid process, 
then permanent opacity is very likely, and indeed almost certain, to follow ; for so 
artificial is the mechanical arrangement of the elementary lameUse, on which the 
transparency of the cornea depends, that when their substance is once removed its 
place cannot be supplied with a tissue of an equally elaborate organization. The 
new material, though its bulk and strength may be equivalent to those of the old, is 
fibrous instead of being lamellated, and opaque instead of being translucent. It 
contains a considerable quantity of yellow tissue, intimately mixed with the white, 
and both most irregularly interwoven and ill-developed — ready to become the nidus 
of small granules of earthyt or fatty matter, such as readily settle in parts of 

* For some varieties of corneal nlceration, and other morbid conditions, see Appendix, Cases E, F, 
G, and H. 

t The following is an example of ossification occurring in the centre of a dense lencoma. A girl, 
89t. 14, was brought to me last autumn, sufEering from severe inflammation of the eje, which had been 
partially sunk several years before, and in which no perception of light remained. The irritation was 
veiy great, especiallj on eveiy movement of the lid ; and, on examination, I perceived a hard angular 
piece of bone imbedded in the front of a dense opacity of the cornea, and projecting beyond it, quite 
bare. It was easily removed with a pair of forceps, and the patient speedily got well. The fragment 
was the size of a large pin's head. 
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deteriorated structure. From this condition recovery is not possible ; tlie blemish has 
become indelible. 

It is to be observed, however, that during the progress of the reparative process, 
there exists in the part and its immediate vicinity a quantity of fresh material of that 
kind which denotes an over-activity of the nutritive function, and which, not being 
employed for conversion into permanent tissue, will in due course be absorbed. This 
augments the opacity while it lasts ; and it is not till a certain time has been allowed 
for its removal, after the healing of the breach, that we can say how extensive 
or deep the permanent opacity may prove ; we may generally venture to predict a 
gradual improvement during some time, in a recent opacity, particularly in young 
subjects. 

What I have now said applies to the greater part of the more common opacities 
of the cornea i I may allude to one or two other forms which may prove Interesting 
in regard to the question of their precise seat. There are some varieties which 
appear to be on or near the very surface of the cornea, and which it is probable 
may occupy the anterior elastic lamina. The very opaque chalky-looking films 
which often follow the application of quicklime or new mortar to the eye, seem to 
be of this kind, and so, also, do those which have been supposed by some to be 
stainings of the surface of the corneal tissue by a deposit from the lead lotion in 
common use. Occasionally we have a superficial excoriation of the cornea — one 
can hardly call it an ulcer — ^which the epithelium limits with abrupt edges, thus 
favouring the accumulation, on the depressed surface of the frothy mucus or sud 
which the movements of the lid furnish. The opacity thus produced is often very 
opaque, and unless you were aware of its cause, might seem more serious than it 
really is. A lens, or the point of a needle, will inform you of its real nature. 

There is another form of opacity, which I believe to have its seat in the anterior 
elastic lamina, although it is vain to endeavour to prove it, except by a section of 
the parts. It has a silvery lustre, and a very fine texture of interweaving striae, and 
it creeps very gradually from near the border, over the surface of the cornea, towards 
the centre- The epithelial surface retains its smoothness and lustre, and the opacity 
does not appear to have much depth. Other varieties of opacity, very chronic in 
their course, and evidently not inflammatory, are Mable to form, as I believe, in the 
same tissue. They may be of a brown tint, with an indefinite margin, and may affect 
both comeBB at the same time. I am not aware that these are particularly described 
in books, nor whether they admit of removal^ or even arrest. They are probably 
connected with an imperfect nutrition of the eyebaU, and must be left to take their 
course,* 

• For a mse of opacity of the kind above aUnded to, which I had lately the good fortune to 
remove by an operation, and thus to obtain the means of minitttely examining, at the same time that the 
patient was restored to sight, I would direct the reader to the Appendix, Caee L The opacity consisted 
of osseous or earthy deposit. See also Case J. 
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There is a variety of opacity consisting of minute dots, sometimes so small as not 
to be distinguished separately without a lens ; at others, as large as a small pin's head. 
These are evidently seated on the posterior part of the cornea, and may be referred to 
the posterior elastic lamina. They accompany an inflammatory affection in which the 
walls of the aqueous chambers seem to be chiefly involved, in which the iris is usually 
mottled and dull, the pupil inactive, and the sclerotica more or less injected. Such a 
dotted opacity was long since pointed out by Mr. Wardbop, and admits of removal, 
provided the proper treatment is commenced early enough. It probably consists 
of an ordinary inflammatory deposit of lymph. 

There is still another kind of dotted opacity, occurring in the posterior elastic 
lamina (sometimes in the anterior also) which I would distinguish from all those yet 
mentioned, and which is met with in eyes which have suffered a slow disorganizing 
process, through sympathy with the opposite organ previously lost by operation or 
accident. In this the dots are remarkably round and separate from one another, 
often brownish, and therefore overlooked, and scattered pretty uniformly over a 
portion or the whole of the cornea. Though these sometimes grow fainter under 
appropriate treatment, I have never seen them altogether removed.* 



Warty Opacity of the Cornea. 

It will readily be conceived that opportunities but seldom offer of submitting 
specimens of the several forms of opacity to exact scrutiny by the microscope. On 




a, New tisane in place of destroyed lamellated 
tissue: papillffi are developed on it, snr- 
monnted by opaque and thick conjunctival 
epithelium, or, as it might be here called, 
epidermis. Healthy lamellated tissue 

below the opaque spot. 



FIG. 6. — ^YERTICAL SECTION OF AN OPACITY OF THE CORNEA OF AN OX. MAGNIFIED SLIGHTLY. 

this account I shall make no apology for describing the appearances of an opaque 
spot which occurred on the front of the cornea of an Ox, and which I examined 
in the fresh state. It was about an eighth of an inch across, slightly raised, and 
densely opaque, and it seemed to have been the result of an ulcer, for the lamellated 
tissue was involved to a slight depth, and had been replaced by new tissue, as 
represented in fig. 6. This new tissue was dense and fibrous, and hardly admitted 
the light to pass through it even when cut very thin. It contained a large admixture 
of irregular nuclei and elastic tissue passing in all directions. But what was most 

♦ Appendix, Case K. 
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remarkable was, that this substitute for the proper corneal tissue was thrown up under 
the conjunctival epithelium in the form of numerous papUlm^ arranged in much the 
same way as we find them in the more highly developed parts of the skin, though, 
apparently without vessels, and of a texture too opaque to be precisely described. 
The epithelium over these papillaB was likewise opaque and diseased, being composed 
of a compact aggregation of nucleated particles, which contained numerous opaque 
granules, and failed to present that regular gradation from the spheroidal to the 
scaly figure, which is natural in this situation. The extreme surface only was scaly. 
I cannot help regarding this morbid condition as one of considerable interest, both as 
a proof of the affinities of the anterior part of the cornea to the integument al tissues, 
and aa an example of the definite organization of the new materials into persistent 
forms, opaque and otherwise different from the original structure which they supplant, 
and incapable of remedy** 

I shall conclude the present lecture with a short description of the structure 
which replaces the cornea when wholly or partially destroyed, and which is liable 
to become bulged, so as to constitute the state known as staphyloma cmnem. 

The whole thickness of the cornea, in a larger or smaller extent, having perished 
from any cause, the iris is exposed, and occupies the breach, becoming adherent 
to the border of the gap formed by the removal of the lost part, If the contents 
of the globe do not further escape, and the eyeball consequently collapse, time is 
afforded for reparative processes to take place, by which the opening is filled with 
new material by granulation. At first this new material is soft, vascular, and nearly 
on a level with the surrounding parts; and, if nature is allowed to proceed with 
her operations undisturbed, it gradually acquires firmness, toughness, and considerable 
density, so as to appear not unlike the original cornea, except that it is opaque. It 
becomes covered with an epithelium continuous with the conjunctival, just as an 
ulcer of the skin acquires an investment of cuticle as it heals. This process was first 
explained by Mr. Whaeton Jones, in an able paper published in the * Medical Gazette,' 
vol xxi. p. 847. 

Now, in some cases, from causes which it ia unnecessary for me at present to 
specify, this cicatrix contracts more or iess, and continues to retain the contents 
of the globe witliin their proper bounds, the patient experiencing little inconvenience 
beyond the loss of vision ;f but in other instances the new material begins after 
a time to evince its want of coherence and strength, by bulging sMghtly under the 
pressure occasioned by the accumulation of fluid behind it — that is, of course, behind 
the iris, in the posterior chamber of the eye. Should the projection increase beyond 
a certain size, it assumes an unsightly appearance, interferes with the movements 
of the lids, so as at last even to prevent their closuxe, and, in a word, grows into such 

• Far a case» which has since occiirred to me, of warty opacity in the haman subject, relieYed hj 
ftbaving it off, see Appendix, Cafle L, 
t Append] I, Ca.se D. 
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a source of annoyance and irritation, that it requires to be got rid of. This is usually 
done by the knife, and the lens being allowed to escape, the eyeball permanently 
shrinks to a small size. 

The whole substance of the cicatrix being shaved off from the front of the globe, 
affords us, now and then, the opportunity of examining its structure in the perfectly 
recent state, which we can seldom do with any other of the morbid tissues of which 
this organ is the seat. I had such an opportunity last summer, in the case of a 
little girl ; and the following, in few words, is a description of the structure of the 
tough opaque membrane which occupied the place of the lost cornea : — Its thickness 
was very unequal ; its posterior surface, to which portions of the iris adhered, being 
irregularly pitted, or, as it were, worm-eaten; its anterior surface was formed by 
a thickish coating of epithelium, somewhat resembling cuticle, being composed of 
eight or ten layers of cells, the deep ones globular, the superficial ones scaly, and 




ria. 7. — SECTION of staphyloma; tbeatbd with acetic acid: from a oibl. sliohtlt 

MAQKIFIED. 

more like epidermic cells than those of the healthy cornea. There was no anterior 
elastic lamina, and no posterior elastic lamina. The entire remaining portion of the 
thickness of the staphyloma consisted of a dense and most irregular interweaving 
of white and yellow fibrous tissue, with imperfectly developed nuclei intermingled, 
and the meshes of the tissues large, unequal, and open on all sides. 

In this condition we have an eminent example of those results of the reparative 
action, after loss of substance of the cornea, which we have already had occasion 
to notice as the consequence of ulcers or small sloughs, the chief difference being 
that here the new material is derived in a great measure, or wholly, from the vascular 
iris, rather than from the cornea itself. We see how far the reparative powers fall 
short of restoring the complex and elaborate structure of the cornea as it is originally 
laid down in the development of the body. The thickness of the new cuticle is 
attributable in part to the constant friction of the lids. 



LECTURE III. 



Strnctur© oi the clioroid coat^ — its inBamraatoiy prod acta poured out on its inner aurface, and wby?— 
Choroidal epithelium.'— Ciliary body and procesaes.^ — Coarse of the needle in the opemtione on the 
ientt tkrongh the sclerotica* — Intern^ strnctare of the ciliary processes — ^their influeDC© on the 
nutrition of the vitreong and lenfl. — The Iris — description of the iris in an albino. — Contractile 
tissue. — Vessels and nerves. — Mobility of the iris* — Ciliary muscle — ciliary nerveg. — The Vitreous 
humor* — Suspensory ligament of the lens — its atLachment to the capsule of the lens, with a 
- description of the latter* — Relation of the suspensory ligament to the hyaloid membrane. — 
Mode of formation of the caual of Petit.— Adjastment of the eye to distinct vision at different 
distances. 

In the preceding lectures I have described to jou the structures of the sclerotica 
and cornea, and have endeavoured to illustrate some of the processes that occur iu 
them in the living subject, both during health and disease. At present I propose 
to proceed with the parts that lie within the outer case. 

Of the internal structures, the most important for the surgical student to acquire 
an exact knowledge of are, undoubtedly, the iris and the lens, as these both lie full in 
view, and are often the seat of mechanical hindrances to sight, which it is in the 
power of the operator to remove. 

To understand the position and arrangement of these two structures it will be 
nec^t^sary for me to speak briefly of the choroid membrane (of which the iris may be 
regarded as a production), and its ciliary processes, and of the aqueous and vitreous 
humors. 



Of the (Choroid Membrane. 

The delicate choroid membrane, placed within tlie sclerotica^ between that coat 
and the retina, has, of course, the same general shape and curvature that these have. 
It is essentially a vascular coat, and consists chiefly of bloodvessels, amongst which, 
however, in most cases an abundant pigment is interspersed in nucleated cells, which 
diverge into very irregular, often branching, processes, variously inclined as regards 
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the other tissues. A peculiar fibrous tissue is added, which holds all in place, and 
confers some little toughness upon the membrane. 

If we remove the sclerotica and cornea from a recent human eye under water, 
we find that the choroid is of a dark sepia colour, slightly adherent to the outer 
case, near where the optic nerve passes through them both to terminate in the retina, 
but in the rest of its extent hardly, if at all, united to that dense fibrous membrane ; 
except, indeed, at the anterior margin, where the sclerotica joins the cornea, and 
where the adhesion of the choroid is of such a kind as to require a separate description 
afterwards. 

The exposed surface of the choroid is slightly flocculent, and some [of the 
pigment easily separates and difiuses itself in the water. The ciliary nerves, which 
have pierced the sclerotica a little in front of the optic nerve, are seen now taking 
a forward course (having become flattened), and dividing sparingly into branches 
till they enter the ciliary muscle^ which presents itself as a broad semi-transparent 
grayish belt intervening between the sclerotica and choroid for about an eighth 
of an inch all round the cornea. When the choroid has been so fully injected 
through the ciliary arteries that the fluid has traversed the capillaries, and also 
the veins, we see its outer surface to be composed of the arterial and venous 
branches, and its inner surface of the capillaries. The arteries, comparatively small, 
take a meandering course forwards between the veins, while the veins run in curves, 
vasa vorticosa^ to four or five principal trunks, by which the blood leaves the organ. 
The capillaries form on the inner surface of the choroid a plane plexus with close 
meshes, known as the tunica Ruyschiana. This network is closer, i.e.^ its meshes are 
smaller in the hinder part than in front, and the vessels finer. It is the most important 
part of the choroid, because the capillaries are a more important structure than either 
arteries or veins — more important, I mean, in regard to the function of the membrane, 
and also as respects its diseases. In no other part of the body are the arteries and 
veins so separated by a natural disposition from their own capillaries ; and it is most 
interesting to notice, in accordance with this circumstance, that when the choroid is 
inflamed so that inflammatory products result, they are poured out from its inner 
surface rather than from its outer.* 

Covering the inner surface of the choroid is a layer of epithelium^ with more or 
less regular hexagonal nucleated particles, and in most cases loaded with grains of 
pigment. This is the choroidal epithelium, known also as the membrane of the black 
pigment, so called by Mr. Wharton Jones, who first observed its hexagonal arrange- 
ment. The pigment, however, you will observe, is not limited to this epithelium, but 
exists also in the substance of the choroid, though there the cells which hold it are 
irregularly star-shaped and furnished with diverging processes. In perfect albinos the 
same epithelium contains no pigment ; while in imperfect albinos, I have observed 
that it contains pigment, though no other tissue in the body does. The choroidal 

* See Appendix, Cases M and N. 
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epithelium has an organic connexion with the outer layer of the retina, to be referred 
to in a subsequent lecture. 

What has now been said is intended to apply to the choroid only as far forwards 
as a circular line about an eighth of an inch distant from the cornea* In front of this 
line the choroid is covered^ and more or less concealed from view^ by the ciHary 
muscle which lies on its outer surface ; and if we divide the globe from side to side, so 
as to look at the inner surface of the choroid through the vitreous humor, we shaU see 
the retina Hning it as far forwards as this line, but there ceasing by a finely jagged 
border, ora serraia^ in front of which the choroid is modified in appearance, assumes 
the name of ciliary body, and appears to come into immediate contact with the vitreous 
humor. 

Tracing the choroid forwards, then, from the ora serrataj we find it leaving the 
sclerotica, being separated from it by the thin ciliary muscle^ and inclining gradually 
inwards towards the axis of the eye, so as to encroach upon the vitreous more and 
more J as the ciliary muscle increases in thickness forwards. 

If we examine the inner surface of this part of the choroid, or that towards the 
vitreous humor, it appears marked by striaa whicli are in reality very slight foldings, 
but are made more evident by variations in the depth of the pigment. The s trice pass 
from the ora serrata about three-fourths of thh way towards the lens. Tliis is the jjars 
striata of Zinn. Then commence the ciliary processes of the choroid, which run as far 
as the edge of the lens, and often a little beyond the edge, so as to overlap it, but not 
to touch it. These ciliary processes, the para plicata^ are true and very decided 
foldings of the choroid, running in between corresponding folds of the vitreous humor, 
and thus taking firm hold of it. They are from sixty to sixty-five in number ; but it 
is impossible to enumerate them with exactness, because there intervene smaller ones 
of various size, some of which may be either counted or not with the rest. Examining 
the ciHary processes individually, each commences gradually from the striie already 
mentioned, and projects into the cleft between two corresponding folds of the vitreous, 
increasing in depth forwards, until close to the border of the lens as it lies imbedded 
in the front of the \itreous humor. Arrived here, each ciliary fold attains its greatest 
depth, and terminates abruptly by its extreme edge changing its direction and turning 
forwards and outwards from the lens towards the back of the iris, with which latter 
it becomes continuous and then suddenly ceases. In thus bending away from the lens, 
each ciliary process, of course, leaves the vitreous humor, and is no longer buried in 
its surface and united to it, but leaves a very narrow space around the lens, in which 
the vitreous humor appears to contribute to bound the posterior chamber of the eye ; 
the remainder of each ciliary process, in passing to the back of the iris, likewise 
helping to limit the same chamber near its rim. 

Thus you will observe, looking at the eye in the living subject, that a needle 
passed through the sclerotica towards the axis of the eye at any distance within an 
eighth of an inch of the cornea, would first pierce the ciliary muscle ; then, if in the 
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hinder part of this space, it would traverse the pars striata and enter the vitreous 
humor ; if in the fore part, it would pass through or between the ciliary processes of 
the choroid, and according to the direction given to it might be made 16 enter the 
vitreous humor behind the lens, or the lens itself, for the posterior chamber of the 
eye ; but that to enter the latter without wounding the lens would be almost impossible, 
so narrow is the space. 



Internal Structure of the Ciliary Processes. 

The ciliary processes are covered with a modification of the choroidal epithelium, 
of a dark brown colour, which is deepest in the clefts between them, their tips being 
generally pale in the adult human eye, though not in animals generally. Under this 
is spread out a close network of vessels, continuous with those of the choroid behind, 
but more capacious, and therefore having a coarser appearance in an injected 
specimen. Their meshes follow the line of the folds. These vessels must have a 
great influence on the nutrition of the vitreous body and of the lens itself, from their 
proximity to both, and from the multiplied surface of the vitreous which they are in 
relation to : of which I shall give you this proof derived from a morbid process, viz., 
that in a case of destructive inflammation of the eye attended with the formation of 
lymph in large quantity on the inner surface of the choroid generally, forcing the 
retina inwards upon the vitreous humor, this humor itself contained throughout a 
multitude of those particles which appear under inflammation, and which I alluded to 
in my last lecture ; but while the superficial parts of the vitreous were everywhere 
more loaded than the central parts, in no portion was there so dense a deposit of this 
morbid material, the result of inflammatory action, as opposite the ciliary processes 
and around the lens. The morbid state of the choroid was uniform, but the vitreous 
was chiefly contaminated in those regions in which the natural process of nutrition is 
most actively conducted, in consequence of their contiguity to the supply of blood.* 

Such is the complexity of the parts which we are now endeavouring to understand 
the disposition of, that I am at some loss to determine which it will be best to place 
next in the order of description. Perhaps on the whole it will be most convenient for 
us now to turn our attention to the iris. 



Of the Ibis. 

The iris, as you are aware, is a contractile curtain, suspended in the aqueous 
humor before the lens, with the pupillary aperture near the centre (though rather to 

* Case M in the Appendix. 



OF THK IRIS. 



141 



the inner side), to give passage to the light. It may be regarded from its position as 
a process of the choroid membrane, altliough its texture is in a great degree different 
therefrom ; still it is continuous with that coat by its vessels and its surfaces, and it is 
besides convenient to the learner to consider it in this relation. 

To understand the position of the iris, we will revert for a moment, if you pleaae, 
to that most important region, that key to the anatomy of these parts, the line of 
junction of the sclerotica and cornea, on their inner surface. Here, you will 
remember, the posterior elastic lamina of the cornea terminates in a network of 
plexiform elastic fibres which run backwards so as to form a threefold connexion — 
aome to the sclerotica, on the further side of the circular sinus ; a large quantity to 
furnish the origin of the ciliary muscle; and, lastly, a smaller set, which, after 
bounding the aqueous humor at the rim of the anterior chamber, implant themselves 
into the anterior surface of the iris at its circumference. By these, then, the iris in 
part arises, or acquires an attachment to the outer case. 

These are what I have termed the pillars of the iris; they are much more 
developed in some animals than in man, but in the human eye they nevertheless are 
very distinct, and to be seen without difficulty. I have drawings on the table of their 
appearance in several of the lower animals. In the bird they are very largely 
developed, and come not merely from the posterior elastic lamina, which is not thick 
in that class, but also from the posterior lamella of the cornea proper* Behind the 
pillars the iris is fixed to some of the fibres from which the ciliary muscle arises, and 
which are there passing ahnost directly backwards towards the tips of the ciliary 
processes, which last abut in the posterior chamber against the iris, and become 
continuous with its posterior surface* The iris is, therefore, intimately connected at 
its origin with the ciliary muscle ; a fact important to remember with reference to 
some of the functions of these parts. 

The iris has two surfaces^ which are nearly parallel ; the anterior is that which 
we see so elegantly bright through the cornea ; the posterior, commonly known as the 
mm^ is always dark brown, with pigment disposed in cells which form a layer easily 
detached, and of the nature of an epithelium, traceable into that covering the ciliary 
processes of the choroid. This epithelium I have seen raised in blisters by the 
imbibition of water after death. In the foetus the particles are fusiform, and early 
loaded with pigment, except at the transparent nuclei. The posterior surface of 
the iris usually presents small folds converging towards the pupil, especially when 
that aperture is contracted. It forms the anterior wall of the posterior chamber of 
the eye. 

On the anterior surface of the iris are to be seen many varieties of colour and 
even of texture, with some of which every one is familiar ; but it is not till the 
attention has been minutely drawn for some time to the appearances of this part that 
the extent of these varieties will be suspected Much depends on the pigment, which 
is not only in some individuals disposed in considerable quantity on the front surface 
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ol the iris, but in all cases (excepting albinos, where no organ possesses it), is inter- 
mixed more or less with the elementary tissue of the iris, not only so as to modify the 
aspect of its surface, but even making it very difficult to trace the exact nature of the 
proper contractile material which we are quite sure exists in the membrane. And it 
is for this reason that albino specimens are the best adapted for examination of the 
iris. 

Looking, then, at the eye of an albino, we observe on the front of the iris, when 
the pupil is contracted so as to bring the texture most completely into view, a number 
of elevated lines or fibres converging towards the pupil, and becoming more prominent 
as they approach it. As these lines are irregular in size and length, and run some- 
what into one another, it is impossible to count them accurately, but they are about 
40 in number. Arrived at about one-tenth of an inch from the margin of the pupil, 
they terminate in an irregular series of knotty prominences of similar texture, which 
are also joined to one another, so as to form a kind of zigzag, irregular ring, beyond 
which the iris is usually thinner, and marked with very fine converging and 



Inner side. 

FIG. 8. — FRONT VIEW OF THE fRIS OF AN ALBINO, WITH THE PUPIL CONTEACTED IN A 8TE0H0 

SUNLIGHT. SLIGHTLY MAGNIFIED. 

The appearances illustrate the verbal description given in the text. 

anastomosing lines which run on to the extreme edge of the pupil. In some 
examples, and it was so in that from which the diagram before you was taken (fig. 8), 
there is at the very verge of the pupil an appearance of a set of circular fibres, 
delicate and narrow, but sufl&ciently distinct, while in the majority of those specimens, 
which I have examined, even under high powers of the microscope, I have been 
imable to discover, and feel sure that there do not exist, any such constrictor fibres 
of the pupil. The fibres, however, in all cases, as they run to the edge of the 
pupil, join one another in a plexiform manner, and I am disposed to believe that 
this lateral junction of fibre with fibre may in effect answer the same purpose — 
viz., that of diminishing the central aperture of the iris — as a belt of circular fibres 
would do. 




Fibres of the Iris. 

The fibres which make up the proper substance of the iris are of a peculiar 
kind, very nearly aUied to the ordinary unstriped muscle, but not by any means 
identical with it. They are pale, soft, easily torn and separated from one another. 



ami are iutermised with very numerous nuclei or cyto-blasta, either circular or 
elongated, according to the direction of the fibres, and, indeed, very probably 
changing their shape in correspondence with the contracted or relaxed condition 
of the fibres themselves, as I have observed those to do which exist on and within 
the striped kind of elementary muscular fibre. In the iris we find abundan(;e of 
fibres of a peculiar kind, extremely slender, looking under high powers like very fine 
hairs, and apparently not branching. Among these are numerous circular nuclei, and 
I do not know whether they are to be regarded as contractile or not. 

The fibres which we see* on the front of the iris, with the ring of knotty elevations 
in which they join each other near the margin of the pupil, all consist of fibres loaded 
with nuclei, and must be regarded as of a contractile nature, although they are not 
in all respects the same as fibres which we know to be muscular in other parts. We 
have^ however, the certainty that there is a structure in the iris which enables it 
to change its form. That this is not of an erectile nature I shall be able to show you, 
and we have no other resource, therefore, than to consider the fibres contractile 
of which we find it to consist. When we further discover that the corresponding 
fibres in birds and reptiles are of the striped variety of muscle, we need not hesitate 
to admit the muscularity of the unstriped fibres of the mammalian iris ; for we have 
the same general grounds for doing so as for admitting the muscularity of unstriped 
muscle in other parts, and the latter confirmatory argument in addition. 



Vessels of the Iris. 

The iris is vascular— about as vascular as unstriped muscle in general, and 
the vessels very similar in size and arrangement to those found elsewhere in like 
structures. They are slender, distributed among and along with the fibres, so that in 
a dry injected specimen you might infer the direction of the fibres from that of the 
vessels. Having already described the general course of the fibres, I need not detain 
you with that of the bloodvessels, but shall only remark that they are derived chiefly 
from the two long ciliary arteries, which, piercing the sclerotica behind, advance over 
the choroid, one on each side, in the horixontal plane of the eye, over the ciliary 
muscle as far as the border of the iris, near which they bifurcate, so as to encircle 
that part with a vascular ring, from which both it and the ciliary muscle are mainly 
supplied. 

At a small distance from the margin of the pupil, on the anterior suiface, 
a delicate circle of anastomosing vessels marks the line from which the membrana 
pupillaiis passed in fcetal life, and from which it was supplied with blood. Small brown 
shreds or spurs of this membrane sometimes remain through life, hanging free in the 
aqueous humor. At the pupillary edge uf the iris a minute circlet is formed by 
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the junction of vessels of almost capillary size. From what has now been said of the 
vessels of the iris, it is evidently not an erectile tissue. K a doubt still remained, 
it would be dispelled by the fact that the iris will contract and dilate several times 
after death under favourable circumstances. 



Nerves of the Iris. 

The iris is likewise supplied with nerves, which are abundant compared with 
its bulk. They are branches of the ciliary nerves, which, passing through the ciliary 
muscle, are prolonged into the iris. Arrived here, it is not easy to trace their further 
distribution, on account of the pigment scattered amongst the several tissues, and also 
because they appear to lose that constituent which gives them their most recognizable 




FIG. 9.— FRONT VIEW OF THE SAME IRIS AS THAT REPRESENTED IN THE LAST FIGURE; BUT HERE 
WITH THE PUPIL DILATED TO THE UTMOST BT ATROPINE. MAGNIFIED AS BEFOEB. 

character — viz., their double dark contour. The latter circumstance is, I think, more 
common in several tissues (and among them is the unstriped muscle) than anatomists 
have generally held ; still, as the nerve-fibres do not lose their dark border all at once, 
they may be traced for some distance, especially in albino animals : and I have 
frequently found them inclining across the muscular fibres before they break up into 
their terminal branches, and become lost to view. 



Mobiiity of the Iris, 

The great extent to which the iris is capable of moving, so as to vary the 
size of its pupillary orifice, is very remarkable, and is well illustrated by fig. 8 
compared with fig. 9. Both these represent the same iris of a male albino, with the 
pupil at first much contracted under a strong sunlight, and then fully dilated by the 
application of a solution of atropine to the front of the eye. I have already described 
the appearance of the iris in the former of the two states. The distance from the 
greater circumference to the margin of the pupil is about one-fourth of an inch; 
in the latter state, it is hardly one-twelfth of an inch ; while the converging strisB, and 
circle of knotty elevations near the pupil, are thrown into a wavy, slack condition, in 
which they can be but imperfectly traced. At the same time, the tissue immediately 
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bounding the pupil is so extremely attenuated by tlie stretching it has undergone, 
as to be hardly any longer visible. The pupil itself is capable of varying from 
one-twentieth to one-third of an inch in diameter. 



Of the Ciliary Mmck. 

I now come to consider the structure and arrangement of the ciliary vtusde — a part 
not known under that name, but usually called the ciliary circle^ on account of the 




TO* 10,^ — OENERAL SKCmOKj iLLUSTBATiNQ TBK AREANGEMEKT OF THE PARTS THEATfiU OP IK 

THE FESeUNT LECTQBE, 

a, FibrouB plexifonn tissue derived from ihe poBterior elastic lamina of the cornea^ 
pairing to the iris, ciliary mEScle, and sclerotica* 6, Circular uinna. c. Conjunctival 
Tessels, rtinnmg up the nubrgiQ of the comea, and entering the anterior portion of the 
sclerotica; these become enlarged in inflammation of the cornea, Choroidal epitbeliam 
on the ciliary body, e and /, The two elements of the saspenaory ligament of the lens. 

Hyaloid mcmbmne, / and g may be traced towards the lens^ forming the anterior and 
posterior walls of (h) the canal of Petit, The capsule of the Icdb ia seen becoming 
thinner behind the att^hment of the snspensory ligament. 



general doubts entertained of its real nature. Some anatomists, especially the acute and 
ingenious Pobtebtield, deemed it to be musculai, althougli in his day minute anatomy 
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was BO little advanced that no safficiently conclusive arguments could be advanced 
in support of either that or any other view. Others have regarded it as a nervous 
ganglion, or plexus, on account of the large supply of ciliary nerves which it receives ; 
while the greater number, especially, I think, during the present century, have been 
content to look upon it as a cellular or peculiar tissue, establishing a connexion 
between the choroid, iris, and sclerotica. 

The ciliary muscle forms a greyish semi-transparent band, about one-eighth of an 
inch broad, on the outer surface of the choroid, between the choroid and sclerotica ; 
for I do not admit, with some anatomists, that the choroid encloses this structure 
by splitting in front into two laminae. It is thickest in front, at its anterior edge, 
and becomes gradually thinner backwards, terminating about on a line with the 
ora sei*rata before mentioned, and corresponding, therefore, on its inner surface to 
that striated and plicated part of the choroid in front of the retina, where the choroid 
takes hold of the vitreous body. The outer surface of the muscle, when exposed 
by the removal of the outer case, looks soft, and almost gelatinous, and it is not easy 
to distinguish in it anything like fibrous texture. This is partly because it is really less 
firm than many other muscular parts, and its fibres less separated into bundles ; but 
partly, also, because its fibres are arranged rather in layers, of which the outer 
and larger, which goes from the origin of the muscle to its posterior edge, covers and 
conceals aU the rest. But if a piece be a little raised by the knife, and then torn up 
by the forceps, the texture is found to give way in lines diverging from the border 
of the cornea more readily than in any other direction ; and further, if a successful 
vertical section of it be made in a backward direction from the cornea, it will be 
seen to present more or less evidently the superposed layers as they are represented 
in the diagram. 

. Moreover, if we examine with a high microscopic power the texture of this 
part, we discover a fibrous arrangement in the same direction, which would be more 
obvious if the fibres were more separate from one another than they really are. 
The fibres are then seen to be loaded with roundish or oval nuclei, often precisely 
similar to those of the best marked examples of the unstriped muscle. Lastly, the 
vessels of the ciliary muscle resemble those of unstriped muscle in abundance and 
arrangement, and indicate in the most decided manner the backward direction of the 
fibres, from their origin at the junction of the cornea and sclerotica, towards the 
anterior region of the choroid. The vessels are derived chiefly from the same source 
as those supplying the iris. 



The Ciliary Nerves. 

The ciliary nerves, sixteen or twenty in number, divide and become 
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flat* as they advance between the sclerotica and choroid, and enter the ciliary muscle 
at its posterior border. In its substance they further branch, and in a great measure 
terminate, runniDg more or less evidently across the direction of the fibres, and losing 
their tubular character as they blend with the elements of the tissue. 

Nothing can be more beautiful than the appearance of these nerves in the bird's 
eye ; for example, in one of the common domestic species. Here the structure we are 
describing is indisputably muscular, as long since pointed out by Sir PrnLiP CiiAMPXOK, 
though at that period (more than thirty years ago) the proof derived from the 
anatomy of the elementary fibre was wanting. Like that of the iris in the same 
class, it is of the striped kind. The nerves are very large in the bird's eye, and very 
white ; and advancing to the muscle from behind, chiefly on one side, they change 
their direction to one transverse to the fibres of the muscle, and are distributed 
among these, after forming an anastomosis with other twigs going to the circular 
striped fibres of the iris. 

It is interesting to notice in the human eye, and in that of other animals, an 
uniform correspondence between the size of the ciliary nerves on the one hand, and 
that of the ciliary muscle on the other, though no doubt the amount of contractile 
material in the iris likewise shares in governing the size of these nerves. All such 
considerations as I have now enumerated concur in indicating the muscidariiy of the 
structurej thence called the ciliary 'muscle. 

With regard to the use of the ciliary muscle, this is not the time to descant : but 
it appears to be so placed as to be likely to advance the lens, by drawing the ciliary 
processes towards the line of junction of the sclerotica and cornea, and also, perhaps, 
at the same time by exercising compression on the sides of the vitreous body. Such 
a movement of the lens would tend to adjust the optical mechanism of the eye to 
vision of near objects. 



Of the YrrREOUS Body. 

We may now, gentlemen, briefly turn to the vitreous body or humor — a part 
of considerable importance to the surgeon, in consequence of its relation to the 
lens. We have already seen that it occupies four-fifths of the entire globe, filling 
the concavity of the retina, and that the lens is encased, as it were, in its front part. 
We shall find, however, that this humor, delicate and almost diffluent as it is, is 

• Kear the cOiarj muicle, mauy of the fine filaments of the ciliary nerves can he aeon to consist of 
a single lajer of nerTe-tnbnles, arranged side by side in the substance of a very delicate layer of hyaline 
snbfttanee, in which is inclnded a fine hicework of anastomasing threads of yellow elastic tisene, with 
brown stelHform pigment cdh. The last twiga of the ner\e are tlms protected in their flattened and 
attenuated form. 

DU 3 
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not the only, or even the principal agent, that holds the dense and comparatively 
solid lens in place, but that an additional structure, the suspensory ligament of the lens^ 
is in reality the chief suspender of that organ, while the vitreous humor itself affords 
it little more than a bed or support for it to rest upon. 

The vitreous humor is perfectly transparent, and of the consistence of. thin jelly ; 
indeed, some portions of it appear to be hardly more coherent than white of egg. 
It is enveloped in a very delicate, transparent, homogeneous membrane, the hyaloid 
niemhrane^ which enables it to retain its figure after removal from the globe, provided 
it be placed in water. The hyaloid membrane has a few delicate nuclei on its inner 
surface, and by this surface it adheres intimately to the vitreous substance. No 
vessels in the adult eye penetrate the hyaloid membrane, so that the nutrition of the 
humor is carried on by the vessels of the retina, and of the ciliary processes situated 
on its exterior. 

With regard to the structure or intimate physical constitution of the vitreous 
humor, the general opinion has been that it is made up of an infinite number of 
interlacing fibres traversing it throughout, and holding water in their meshes. In 
favour of this view, it is said, with truth, that, if the hyaloid be punctured, the water 
rapidly drains off, leaving a vestige of solid animal matters ; while the escape of its 
water is much more slow when its texture is not cut into. If the globe be frozen, the 
vitreous is found divided into a number of small portions, which might be supposed 
to be thus separated by the organic network. When, moreover, the vitreous humor 
is immersed for a long period in certain fluids, such as alcohol or dilute nitric acid, 
it becomes more or less opaque throughout, and gives some indications of such a 
fibrous structure as I have just alluded to. These appear to be the chief groimds on 
which this notion rests. It seems to me, however, impossible to discern in the fresh 
state, and with the best instruments, the faintest trace of fibres in this humor. I 
was formerly of a different opinion, but believe I was deceived by the fibrous aspect of 
the suspensory ligament of the lens, which is in close contact with the front of the 
vitreous humor. In the examination of parts so delicate and transparent, the greatest 
care is requisite to avoid error. The texture of the specimens rendered opaque is not 
fibrous, but homogeneous, and finely granular.* 

The fluid collected from the vitreous humor by suspending it over a glass differs 
but little from water ; it contains a little albumen, and some salts. 

The vitreous body is in contact with the retina as far forwards as the retina 
extends, viz., up to the ora serrata^ and presents a smooth surface, having but a slight 
connexion with the retina^ by means of a layer of very transparent cells. Near the 
bottom of the eye, however, at that part of the vitreous which corresponds to the 
entrance of the optic nerve, a more intimate union subsists between the hyaloid and 
the. outer case, by an inflection of it inwards upon a structure which advances into 

* For more recent information concerning the vitreous body, see the paper on the stnietare of the 
yitreous humor in the present volume ; also Appendix, Cases M and N. 



OF THE VTTREOtrS BODY. 



149 



the vitreous towards the lens, and whichj in the earlier periods of development^ 
appears to have been a process of the retina, together with the vesselSj now altogether 
atrophied, which supplied the lens with blood. 



Siispensm^ Ligament of the Lem. 

But in front of the ora serrata, the vitreous humor comes into intimate relation 
with the ciliary body of the choroid, and presents a circle of folds and intervening 
sulci, which, for some way towards the lens, correspond accurately to, and receive 
those of the choroid. Nevertheless, there intervenes here between the vitreous 
and the choroid a special structure, which is best distinguished by the term applied to 
it by that excellent anatomist, Professor Ebtzius, of Stockholm, viz., m^ensory ligament 
of the lem. This may be described as consisting of two layers— lst» a tough granular 
milky-looking membrane, clothing the inner surface of the ciliary body, within the 
choroidal epithelium, continuous behind, at the ora serrata^ with the retina, but 
clearly not nervous in structure; and becoming gradually attenuated and lost at the 
tips of the ciliary processes, as these subside into the posterior surface of the iris 
(fig. 10, e) ; and 2nd, of an elastic, transparent, fibro-membranoua structure, a 
production from the whole inner surface of the first, and extending as far as the 
capsule of the lens (fig. 10,/). Tliis second fibro-membranous part of the suspensory 
ligament is the main support or suspender of the lens, attaching it to the whole circle 
of the processes of the ciliary body. It is essentially a membrane, which in its course 
to the lens assists in bounding the posterior chamber of the eye, separating the aqueous 
humor from the vitreous. But there are in connexion with this membrane a large 
number of flat, stiff, elastic fibres, which bend angularly like straws, and which are 
implanted separately into the capsule of the lens. These fibres are tough and strong, 
if such terms may be applied to parts so delicate ; but I use them in a comparative 
sense. 



Mode of Attachment of Suspensory Ligament to the Capsule of the Lem. 

To enable you to understand how the suspensory ligament takes hold of the lens, 
it will be advisable to advert to the anatomy of its capsule. You are doubtless aware 
that the lens is a solid body of very complicated structure, enclosed in an entire and 
everywhere closed capsule. This capsule is the same in chemical and physical 
characters with the posterior elastic lamina of the cornea, with which you are 
already acquainted. The fibro-membranous element of the suspensory ligament is 
also very similar indeed in chemical characters, and I cannot help regarding it as 
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having the like relation to the capsule of the lens as the fibrous cordage has to the 
posterior elastic lamina. They are intimately united, or, if you please, one is in both 
cases derived from, or a process of, the other. The capsule of the lens is much 
thicker in front than it is behind : and I shall now mention a circumstance that I 
believe has not been noticed before, but which bears on the view I have just expressed. 
It is this : that the capsule diminishes very suddenly in thickness at the line of 
attachment of the suspensory ligament, just as if a portion of its substance passed off 
in that shape, — or in other words, as if the suspensory ligament, on becoming fixed into 
the anterior portion of the capsule, a little way from the rim, added its own substance 
to that of the capsule, so as to strengthen all that lay in front of the line of its attach- 
ment. It appears that the greatest strength is needed in the front part of the capsule, 
as there its surface is free, and the aqueous humor can scarcely afi^ord it so good a 
support as the vitreous. If we trace the capsule of the lens backwards, we find it still 
getting gradually thinner till beyond the rim of the hinder surface, where it becomes 
so attenuated as in many cases not to exceed one-quarter, or even one-sixth part of 
the thickness of the anterior portion. 

Thus the suspensory ligament of the lens commences behind at the ora serrata, 
where its outer or granular layer seems to be continuous with the edge of the retina ; 
it increases in substance forwards by fibro-membranous tissue derived from the inner 
surface of its granular layer, which layer is in intimate union with the ciliary body of 
the choroid ; and it finally leaves the ciliary processes near their sunmiits, to pass to 
the anterior part of the capsule of the lens a little within the rim, where it is fixed.* 

Now, what is its relation to the vitreous body, or rather to the hyaloid membrane 
which bounds that body ? 



Relation of the Suspensory Ligament of the Lens to the Hyaloid Membrane. 

The relation appears to be this ; and I state it with diffidence, because the parts 
we are now upon are extremely difficult of investigation, and have been the source of 
much difference of opinion among anatomists of the greatest acumen and industry. 
The account of what I am now going to speak of, as well as of the structures which 
I have already treated of, is based upon what I have myself been able to see ; and 
where I have succeeded in obtaining a clear view of the parts, I naturally am more 
disposed to rely on the conclusions I have myself formed than on those of others. I 

* The strongth of the saspensory ligament and capsule of the lens, considered as one sfcmcture, is 
manifested in the not uncommon fact of the retention of the yitreous humor and lens, where the 
cornea has sloughed away, and where the iris, suspensory ligament, and capsule, consequently come to 
form the face of the organ until they are coated with lymph. Two examples of this will be found in the 
Appendix, Gases D and H. 
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thiiik, then, that the suspensory ligament of the lens is adherent to the hyaloid only 
opposite to the hinder part of the ciliary body, and that near the lens it leaves the 
hyaloid in order to pass to its attachment ia front of the lens. The hyaloid, on the 
suspensory ligament leaving it, passes towards the posterior surface of the lensj and 
comes into contact with its capsule a little way beyond the rim, so that the rim itself, 
with a narrow belt of the anterior and of the posterior surface, is ftee^ and a cavity is 
left all round the lens, bounded in front by the suspensory ligament, and behind by 
the hyaloid membrane* This cavity is the camd of Petit (fig, 10, A), long since 
discovered by the illustrious French anatomist, but about the formation of which 
various views continue to be held. In the description of parts so delicate it is perhaps 
hardly to be expected that discrepancies should not exist. In some specimens I have 
thought that the hyaloid grew thicker as it formed the hinder wall of this canal, and 
subsequently as it approached the lens, became thinner, and finally even altogether 
vanished from view as the observer approached the central region of the back of the 
lens, I do not myself believe that the hyaloid passes behind the entire lens. The 
substance of the vitreous seems there to touch the capsule. 

Of the canal of Petit now mentioned, a good view may be obtained in the fresh eye 
of one of the larger quadrupeds, by making an aperture in the suspensory ligament, 
between the tips of the ciliary processes and the lens. We can then easily throw into 
the canal mercur)% air, or coloured size (the latter is the best) ; the injected material 
runs round the edge of the lens, swelling out those parts of the anterior waU which 
dovetail with the ciliary processes of the choroid, and assuming a somewhat beaded 
appearance. The same thing may be effected from behind by running the point of 
the syringe through the vitreous humor and hyaloid into the canaL Either mode of 
preparation shows that while the anterior wall of the canal is attached to the capsule 
of the lens, not at its border, ^ but a little way on its anterior surface, so the 
posterior wall, which separates it from the proper vitreous humor, goes to be fi^ed 
all round a little way on the posterior surface, so that the exact rim of the lens 
projects into the canal; forms, in fact, its inner wall, and is free, as I before stated. 
I say free, and it is so in the main, but I have several times seen isolated elastic fibres 
of the suspensory ligament passing from the ciliary processes to the very margin of 
the lens, and there implanted. The width of the canal of Petit is about i\jth or -^th 
of an inch.* 

I find that I shall not be able to give a full description of the crystalline lens in 
the remaining part of the time allotted to the present lecture, and I shall therefore defer 
that subject, and now merely detain you for a few moments with some remarks on one 
part of the mechanism which the eye appears to contain for its adjustment to distinct 
vision at different distances, 

• For some cases m which the attachmenta of the lens became deBtroyed during Hfej especially 
for a very remarkable instance in which the lens became loosened from its connexiona, except at one 
point, and yet retained its transparency, Appendix p Caaes 0, P, Q, and R. 
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Adjustment of the Eye to Vision of Objects at Different Distances. 

You are aware that when we look at a distant object, the intervening ones at a 
less distance appear indistinct, but that when by a voluntary effort we render near 
objects distinct, distant ones become confused. If we use both eyes, the distant or 
near object which is indistinct, is at the same time double, but, with one eye, it is 
merely confused. In the former case the convergence of the optic axes can only be 
towards one of the objects at once, and the image of the other consequently falls on 
non-corresponding parts of the two retinae, and is seen double. But in the latter case 
it is clear that the confusion arises simply from the rays from one of the objects not 
coming to an exact focus in the retina, while those from the other object meet exactly 
there, and form a distinct image, to whicli the attention is at the same time directed. 
This results from optical laws ; and hence the necessity of a power in the eye to 
adjust its dioptric apparatus, so that objects at various distances may be brought 
successively into distinct view. 

To enter upon a discussion of the several modes in which it has been supposed 
that this adjustment is or might be effected, would be now impossible. It has been 
thought that the antero-posterior axis of the eye is capable of elongation — that the 
cornea, or lens, may become more convex, or that the lens may be advanced towards 
the cornea by a kind of erection of the iris or ciliary processes during near vision. 
It is manifest that numerous purely optical considerations must occur in the 
examination of such a question, but on the present occasion I am concerned rather 
with such arguments as the anatomical construction of the eye may contribute, 
towards the solution of the difficulty ; and I may be allowed to insist on the extreme 
and primary importance of such arguments in aU similar questions, provided they are 
grounded on a correct appreciation of the facts. 

We have, then, it appears, within the globe of the eye a structure which is in 
all probability muscular, and which is undeniably so in certain animals* It 
has the arrangement of a muscle, very much the structure of a muscle, and is 
largely supplied with nerves, which are in great part derived from a motor 
source — the third pair. This muscle arises, or has its most fixed attachment, at 
the junction of the sclerotica and cornea, as much in front of the lens as is possible 
consistently with the preservation of the transparency of the cornea. That it may 
act more freely, a canal, the circular sinuSy is interposed between its origin and the 
portion of the sclerotica which it lies against. Beyond this point it is hardly at 
all attached to the sclerotica, over which its fibres may be supposed to move in 
cc»ntraction. but it covers, and is inserted into, the anterior \\h of an inch of the 
choroid membrane, which is in this part tougher and firmer than elsewhere, and 
united in a very special manner to the lens by the ciliary processes, through the 
medium of a firm tough membrane, and of a strong elastic fibrous membrane 
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proceeding from it to the margin of the lens. And yet not quite to the margin, 
for an elegant arrangement exists, the canal of Petit, by which traction is made, not 
on the vitreous around the lens, nor on the edge of the lens itself, so much as on its 
anterior surface. I confess it seems to me very difficult to doubt that this com- 
plicated system of parts is intended to advance the lens towards the cornea, so as 
to bring forwards, up to the retina, the focus of a near object, which would otherwise 
fall behind the nervous sheet. It is possible, also, I think, from the peculiar 
direction taken by the ciliary muscle, that it may compress the front of the vitreous, 
and thus help to throw forwards the lens. 
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Of the Ckystalline Lens. — Position, shape, size — Anterior chamber small in infancy — Occasional 
consequence of this. Capsule of the Lens — Experiment illustrating its endosmodic power and its 
elasticity — Thickness not uniform — Proneness to opacity during Life — Characters of the 
opacity. Body of the lens — Its fibres and laminsB — Nucleus — Central planes — their use — ^their 
complexity in the human lens — ^Mode of union of the fibres — Use of the toothed margins — Intra- 
capsular cells — The "liquor Morgagni ** a result of disease or post-mortem change — The 
" capsule of the aqueous humor *' does not exist — Remarks on some appearances of cataractous 
lenses. 

Gentlemen, — We proceed to-day with the consideration of the structure of the 
crystalline lens and its capsule ; a subject not more interesting to the anatomist than 
to the ophthalmic surgeon, on account of the large share of his attention which that 
important and common disease, the cataract, must always engross. 

The crystalline lens, you will remember, is placed at the front of the vitreous 
body behind the iris, and is held in place there chiefly by a special fibro-membranous 
suspensory apparatus passing between its capsule and the ciliary processes, but 
partly by its adhesion to that portion of the vitreous body which is hollowed out 
to receive it. 



Size and Shape. 

The lens is an almost perfectly transparent structure, about one-third of an inch 
wide and one-sixth of an inch thick, more convex behind than in front. It has been 
doubted whether the curves of the lens are spherical or spheroidal; a question of 
much interest with reference to the corrections of an optical nature of which the 
eye is the seat, but not strictly bearing on the object before us in these lectures. The 
most accurate admeasurements, however, of the mammalian lens, which are those of 
Chossat, make it probable that the figure of the human lens is like that generated 
by an ellipse revolving round its lesser axis, the curvature being greater for the lateral 
than for the central parts. 
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The lens in eafly iife is soft and nearly apehrical, and grows larger and flatter 
with ago, as well as harder, and somewhat amber-coloured. These circumstances 
should be remembered with reference to the diseases of the part at the several periods 
of life. The globular shape of the infant's lens renders the aqueous chambers small, 
and brings the iris almost into contact with the cornea ; but in the adult the iris is 
usually not at all thrown forwards by the prominent centre of the lens. Nevertheless, 
in persons of full or declining age, who are the common subjects of hard cataract, 
the surgeon is accustomed to meet with very varying dimensions of the anterior 
chamber. This, however, depends rather on variation in the size of the lens than 
in its shape, and sometimes a prominent iris betokens an enlarged vitreous body, or 
chronic engorgement of the ciliary body of the choroid. 

In consequence of the prominence of the lens in infancy, it sometimes acquires 
a minute opacity in the very centre or most prominent point of its anterior surface, 
from coming in contact with the cornea, where this membrane is inflamed in cases 
of purulent ophthalmia. There is often a corresponding speck on the posterior surface 
of the cornea, precisely opposite,* 



Of the Capsule of the Lens, 

The lens is enclosed in a capsule of perfectly transparent, homogeneous, and very 
elastic membrane — a part that should engage the special study of every one who 
proposes to operate on the eye. It is an entire unbroken layer, separating the lens 
from all that surrounds it, but very permeable by fluids, and, therefore, the medium 
through which the nutrition of the lens is carried on. Its elasticity, which is one 
of its most remarkable properties, is evinced by a curious experiment which presented 
itself to me accidentally when I was occupied in a series of researches into the 
anatomy of these parts. When removed from the eye, and placed in water, the lens 
imbibes fluid through its capsule, which thereby becomes distended and separated 
from the contained lens, being raised in the form of a vesicle. If it be taken from 
the water, and punctured with a needle, the fluid is ejected with violence by the 
resilience of the distended capsule, which instantly contracts to its former bulk, and 
grasps the lens closely. The capsule is also very brittle, is easily torn in any direction 
when once a breach is made in it, and yet very tough, so as to ofler considerable 
resistance to a blunt instrument which may be thrust against it. 

We eee these points exemplified in the operations for cataract and artiflcial 
pupiL In the former, when the sharp-pointed needle touches the capsule {provided 
the membrane be sound), it enters and tears it with the utmost facility ; while in the 
latter, the blunt hook often used to engage and draw aside the pupillary margin of 



* See Cases S, in the Appendix. 
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the iris seldom does any injury to the capsule, though it must almost always touch it, 
and that sometimes somewhat rudely, in spite of the operator's caution. When 
ruptured, the capsule rolls up at the edges, whatever the direction of the laceration, 
and it is curious that the outer or convex surface always lies innermost in the roll, so 
that, like the posterior elastic lamina of the cornea, which it nearly resembles in other 
respect^ it appears to be developed or laid down in a curve contrary to that which its 
elasticity inclines it to assume/ It is a hard and dense structure, and determines the 
exact outline of the lens. 



Thicknesa of the Capsule not Uniform. 

The thickness of the capsule of the lens is different in different parts ; 
particularly it is thicker in front than behind. This I alluded to in the last lecture, 
in speaking of the suspensory ligament or zonule ; but I shall here repeat it, because 
of its importance. The anterior part of the capsule in the greater portion of its 
extent, in all its central region, and as far outwards as to within one-sixteenth of an 
inch of its margin, where the suspensory ligament is attached, is four or five times 
thicker than the posterior part. The diminution in tliickness commences rather 
suddenly at tlie attachment of the zonule, and continues gradually as you proceed 
over the border to the posterior surface, where the minimum thickness is soon 
attained. This I have ascertained by careful examination. I need hardly point out 
to you how a knowledge of this fact may help us to understand some of the morbid 
processes met with in this part, and, by indicating with precision the direction in 
which lies the chief strength of the support of the lens in its position, may 
aid the surgeon, and give him confidence in certain of his nice and delicate 
manipulations. 



The Capsule retains its Transparency after Deaths but is prone to lose it 

during Life. 

The capsule of the lens retains its transparency under the action of acids, of 
alcohol, and of boiling water, and will resist the putrefactive process for a great 
length of time : at least, I have frequently found it remain transparent after the lens 
itself had been completely destroyed by putrefaction, and the centre of the lens is 
itself very slow to putrefy. But, however difficult it may be to render the capsule 

* For a post-mortem examination of an eye in which the operation of eolation had been performed, 
iee Case T, in the Appendix. 
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opaque after removal, it is rather prone to become so in the living body. An injury, 
such as laceration or puncture, is there almost sure to be followed soonei^ or later by 
a loss of its transparency, and we often see it of a decided dead white. The same 
also occurs in many cases where the opacity is primarily in the lens itself. After the 
operation for cataract by the needle, this opaque capsule is a not infrequent source of 
annoyance to the surgeon, obstructing the access of light to the retina, and demanding 
removal. 

This proneness of the capsule to become opaque only while it continues a part of 
the living body, seems to show that, hard and structureless as it appears, it is yet the 
seat of unceasing nutritional change — that its substance is in continual flux ; for we 
can only regard the opacity as a result of depraved nutrition, the new material being 
laid down in an abnormal form. 

In some rare examples, one of which presented itself here during the present 
summer, minute vessels are developed upon the capsule, probably in lymph previously 
deposited there as a consequence of inflammation. They are continuous with those of 
the ciliary processes or adherent iris. 

It is interesting to observe that the opacity is usually denser when it takes place 
in the anterior part of the capsule, than when in the posterior, because of the greater 
thickness of the former portion. But, besides this, the anterior seems more prone to 
become opaque than the posterior."^ When opacity occurs, the capsule usually loses 
its brittleness and becomes tough. The opacity assumes an irregular figure, in flakes 
or patches, if the body of the lens remains, and may thus be distinguished from a 
similar change in the lenticular substance ; but the opacity is more uniform if the 
capsule has been rent and the body of the lens absorbed. The opaque parts may 
even become so completely altered from their original texture as to be the seat of 
earthy deposits ; but this is rare. 



Of the Structure of the Body of the Lens, 

If we now turn our attention to the lens itself, that solid transparent mass thus 
enclosed and protected, we find it to be soft and pulpy in the outer portions, more 
firm, dense, and ghitinous towards the cent re j which is distinguished as the nucleus. 
Not that there is any special plane of division between the nucleus of the lens and its 
exterior or superficial portions ; the change to more and more density is very gradual. 
No language derived from other objects can adequately describe the precise texture of 
the lens, as appreciated by the finger, simply because it is not a homogeneous texture, 
but one highly complicated and peculiar, which it wiU require some attention to 
understand. 

* See Case in the Appendix. 
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Fibres of the Lens. 

The lens is composed of flattish riband-like albuminous fibres, having an average 
thicknes of yg^th of an inch, united side by side, so as to form plates, which are 
placed one within the other, somewhat like the leaves of an onion. The fibres all pass 
from the front to the back, so that each has two extremities, an anterior and posterior ; 
and a middle part, which is directed towards the side or rim of the lens. In the lens 
of simplest construction — the spherical or spheroidal lens of many fishes, reptiles, and 
birds — the ends of the fibres all meet in the antero-posterior axis ; and the surface of 
such a lens, viewed either before or behind, has the appearance of a globe marked 
by the lines of longitude passing from pole to pole. The same appearance, too, is 
seen after removing any number of the layers of fibres down to the centre. Tlie 
individual fibres are of course narrower at the extremities and broader in the middle ; 
and they would come to quite a point in the axis were it not that their lateral union 
becomes so intimate as they approach it, that the eye can no longer distinguish them 
individually, nor the skill of the anatomist isolate them. Moreover, it would appear 
that those coming from opposite sides do not form a firm junction across the axis, but 
rather that the axis is occupied by a substance of less density than the fibres them- 
selves ; so that, under ordinary circumstances, the lens may be made to break up, and 
its opposite sides to fall asunder along that line. In the lenses I am now referring to it 
is not uncommon to find a cup-shaped depression — a kind of crater at each pole ; but 
I have never seen this so large as in the prolate-spheroidal lens of the Cuttle Fish. 



Nucleus of the Lens. 

It is further to be observed that the individual fibres become narrower and 
denser, as well as more intimately held together, as they approach the centre of the 
lens ; and it is obvious that they must also become shorter and shorter. The degree 
in which their density augments varies, however, very widely: in the bird, for instance,^ 
it is far less than in the fish : so that the lens of the former is soft and pulpy, even to 
the centre, while the nucleus of the latter is often of almost stony hardness. 

What I have now said as to the shape and texture of the lenticular fibres applies 
in general to the eyes of most animals. These fibres are always narrowest at their 
ends, shorter and denser towards the centre of the lens. The mode, however, in which 
their extremities are arranged at the poles, exhibits many very curious modifications 
of the use and meaning of which I am not aware that any explanation has hitherto 
been offered. 



Central Planes. 



The first departure from the simple arrangement already mentioned — in which all 
the fibres diverge from, and terminate iji, the antero-posterior axis of the lens — is met 
with in some fishes and some mammalia, of which the Porpoise is one* Looking at the 
front of the lens, we see a straight line passing through the pole, and reaching about 
one-quarter or one*third of the way towards the margin or equator on each side. 
From this line the fibres diverge in an uniform manner, and, passing over the edge, 
may be traced converging on the opposite surface to a line of similar length passing 
through the pole, but at right angles to the first, so that if the one is vertical the other 
is horizontal. This being so, a moment's consideration will enable you to understand 
that none of the fibres reach half round the lens — that, for instance, one which starts 
from the anterior pole (or the centre of the anterior line) cannot reach the posterior 
pole, but terminates at the extremity of the posterior line ; while one which starts 
from the end of the anterior line is necessarily brought to the posterior pole ; and the 
intermediate ones in a similar manner, according to their position* Now, if we 
remove the more superficial strata of fibres, we still find the deep-seated fibres 
diverging from similar lines, and discover, in fact, that the lines seen on the surfaces 
are but the edges of planes which penetrate even to the central region of the lens, 
these planes being productions or expansions of that axis in which, in the spherical 
variety of lens, all the fibres meet. 



Object of the Central Planes. 

These planes are widest where they appear on the surface uf the lens, and are 
gradually narrower inwards ; and those of opposite sides meet, although at right 
angles, somewhere in the antero-posterior axis, at a point the position of which (or^ in 
other words, the respective depth attained by the planes) is determined by the varicjus 
curvatures of the opposite surfaces of the lens. But as every fibre has in each plane a 
point answering to one of its extremities, it follows that the area of the two planes 
must in all probability be equal, and therefore that where one plane passes from the 
surface more deeply into the lens, the other must extend from the pole more widely 
towards the margin. 

It certainly appears to me that the expansion of the axis into the planes now 
described, and the concomitant complexity of the arrangement of the fibrous consti- 
tuents of the lens, are designed to furnish the mechanical means of modifying the 
curvature uf the surfaces of the lens. It would appear that by carrying the points 
of termination of many of the fibres away from the antero-posterior axis, and towards 
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the margin of the lens, this axis is shortened, and the surfaces are rendered flatter in 
the middle part than towards the edge ; are made to resemble ellipsoids of revolution 
round the lesser axis, rather than spheres ; and this in a degree proportionate to the 
extension of the central planes towards the circumference. Thus we have the central 
planes wider in front than behind, in correspondence with the greater flatness of the 
anterior surface. 

If we pass to the examination of other lenses, further modifications of the axial 
planes, and consequently of the arrangement of the fibres, are met with. For example, 
in some of the cetacea I have found the planes to bifurcate irregularly, and to a 
variable extent, towards the margin of the lens — a disposition not, I believe, before 
observed ; but the most elegant arrangement is certainly that well known one of the 
mammalia in general, in which three equidistant planes diverge from the axis, thoae 
of the front and back holding intermediate positions, precisely as in the more simple 
case already described. 



Their Complexity in the Adult Human Lens. 

But of all the specimens that have come under my own observation, those of the 
adult human lens have presented the greatest multiplication or subdivision of these 




A, Division of centra] planes as seen on 
posterior surface of an adnit buman 
lens. 



i{, Same from the fu?tus of nine months. 



Fir.. 11. 

planes ; for while our own lens adheres to the ordinary mammalian type in possessing 
a triple divergence from the pole, each of the three planes is almost immediately 
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branched, if T may use the term, and this not once oiilyj but twice or more, so that 
instead of three segments we have as many as twelve or sixteen, the numbers being 
irregular no less than the course, direction, and extent of each. 

Fig. 11, A, copied with accuracy from an adult human lenSj will convey a better 
idea of the arrangement of these planes than mere words can express ; and if you will 
endeavour to picture the opposite surface as if seen through this one, and intersected 
with a somewhat sumlar radiation of planes, placed intermediately to these and 
receiving the opposite ends of the fibres, you wiU understand the extraordinary 
intricacy of the construction of this organ in our own eye. 



Their Simplicity in the Human Fmtus. 

I may mention in this place an interesting fact which I noticed in comparing the 
fibres of the fcBtal and adult lens in the human subject. It is this, that as development 
proceeds^ and the lens becomes wider and flatter, the central planes extend themselves 
further and further from the axiSj and at the same time branch again and again, so as 
to multiply the segments, into which they divide the lens, {See fig, 11, b.) 

From this it may be inferred that the multiplication of the mesial planes outwards 
is a process necessary to the expansion and flattening of the organ, and takes place by 
the deposition of new fibres on the old; and also, that even in the adult lens the 
planes remain simply tripartite in the nucleus, being only multiplied in the more 
superficial layers. 

Having thus endeavoured to convey to you some general idea of the arrangement 
of the lenticular fibres, we will consider briefly the mode in which they are united 
into the forms I have described, and organically attached to the capsule \ for it would 
be a mistake to regard them, as we are apt to do, simply in the light of independent 
parts placed in artificial juxtaposition. And more especially is it necessary to consider 
the lens as a whole, if we would form a correct notion of the actions which contribute 
to the maintenance of its organic life ^ and comprehend the reason of the alterations 
of texture which it exhibits under accident or disease. 



Mode of Union of the Fibres. 

As ihe ends of the fibres approach tlie central planes in which tbey terminate, 
they are found to be more or less fused together into a solid hyaline mass, which 
retains only for a short way a trace of the interval between the contiguous fibres. 
Sometimes the fibres may be torn up as far as the central planes j at others they break 
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off short, rather than split up, as they approach the planes: and this is more the 
case towards the nucleus. Near the planes, therefore, we cannot properly say that 
they have a well-defined border or limit ; but in the intermediate portions of their 
extent their edges are found to be doubly bevelled, so that one fibre is adapted 
by each of its edges to two other fibres — one a little above, and the other a little 
below it; and if we consider these bevellings as separate sides, each fibre would 
be six-sided. But we further remark that the bevelled margins are more or less 
jagged, and that the projections and sinuosities of the opposed fibres mutually 
interlock. Thus each fibre is intimately united by its toothed edges to four others, 
and by its smooth flattened surfaces it touches two others — one over and the other 
under it. The lateral union of the fibres, being the more intimate, determines the division 
of the lens into layers enclosed one within another, rather than into segments. But 
if we obtain a fortunate view of the fibres in situ and in section, it is easy to perceive 
that the lateral junctions of the fibres of successive layers lie in regular order one 
within another ; and that if the splitting of the lens could be made to follow these 
joinings, we should reduce the organ to a number of segments, the thickness of which 
would correspond with the width of one fibre. 

The indented margins of the fibres are much more obvious, and are no doubt 
really much more developed, in some classes of animals than in others. It was in 
the eye of the Cod that Sir David Bbewsteb first detected them, and they are nowhere 
more evident. The teeth have a certain average size ; but, like those of the cranial 
sutures, they are irregular in shape, and have been manifestly formed by the shooting 
together of contiguous parts during growth. In the lens of the bird, and in that 
of mammalia and Man, they are even less regular in shape, and far less defined ; and 
it is often difficult to see more than a soft gelatinous margin. The toothed borders are 
usually most apparent when the albuminous basis of the fibres has been hardened by 
heat, or a chemical reagent. 



Use of the Toothed Margins of the f%res. 

What, now, is the use of the serrations of the fibres of the lens, and why do 
they exist only at the sides? In the fish, which has the fibres very flat, and 
consequently with thin edges, and a small surface for lateral contact, the teeth are 
large, stiff, and well defined; whereas in the higher animals, where the fibres are 
thicker, and their bevelled edges present a broader surface of union with those on 
either hand, the teeth are softer and less developed; and in all cases the broad 
surfaces of the fibres are not toothed at all. We may therefore regard the serrations 
simply as an artificial mode of increasing the points of union between the edges 
of the fibres according as their thickness or thinness renders necessary. If the fibres 



OF THE CRYSTALLINE LENS. 



163 



had been six-sided, and the sides equal, we may suppose, either that there would have 
been no teeth at all, or, if any, that they would have been developed to an equal 
extent on all the sides. Thus far, perhaps, it is legitimate to speculate on the final 
cause of this remarkable and elegant structure. 



Intra-capmlar Cells of the Lem, 

Immediately within the capsule, separating it from the superficial fibres, is a 
layer of cells, extremely thin and transparent, of unequal size, and nucleated. These 
cells form an organic union between the body of the lens and its capsule, and it 
is through them that the nutrition of the fibrous part is conducted. It is by the 
multiplication and successive transformation of these cells into fibres that the 
body of the lens increases in size; and when its growth is complete, a single 
layer of them remains. The superficial fibres, even of the adult, often retain 
some of the nuclei, in an extremely transparent form, at pretty regular distances 
in their substance. 



The ^'Liquor MorgagnV a remit of Disease or Post-mortem change. 

When, after death, the lens is placed in water, or allowed to lie in contact with 
the aqueous humor, the water passes through the capsule, and distends and bursts 
these cells, collecting between the lens and the capsule, and raising the capsule as 
I mentioned at an earlier period of the lecture ; but no fluid exists during life between 
the capsule and fibres of the lens, except what belongs to the texture of the cells. 
There is, , then, no such fluid as the liquor Morgagni in the healthy lens. When this 
fluid exists in the cataractous lens, between the body and the capsule, or when it is 
found there after death, it is to be regarded as a morbid or false condition, indicative 
of the destruction of the layer of cells which has been just described. 



The Capsule of the Aqueous Humor " does not exist. 

Some authors speak of another layer of cells on that portion of the outer surface 
of the capsule which contributes to form the posterior chamber of the aqueous humor 
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behind the iris, and they consider it to resemble, and to be a continnation of, the 
epithelium lining the back of the cornea, and which I have termed the epithelium of 
the aqueous humor. Such a layer has been imagined necessary to the completion of 
that serous sac which has been very generally supposed to enclose the aqneous humor, 
and whic}i has passed under the name of the aqueous capsule^ or capsule of the aqueous 
humor. Now, with regard to its existence on the front of the lens, I can only say that 
I have sought for it with great care, but in vain ; and I therefore do not believe that 
it exists. Taking the perfectly fresh eye of a large animal, I have removed the cornea 
by a circular cut with scissors, without allowing the cornea to touch or rub against 
the lens. I have then, with equal caution, cut away the iris, so as fully to expose the 
front of the lens ; I have then most carefully made a circular incision in the front 
of the capsule, near its rim, and have placed the portion so detached on glass, flat or 
variously folded, and always without being able to distinguish any trace of such cells. 
Now, with far less nicety, it is most easy to see the posterior epithelium of the cornea, 
and the intra-capsular cells of the lens ; and the evidence, therefore, seems to me 
sufficient for disbelieving in the existence of the layer now spoken of ; particularly as 
I am not aware that any author who has described it has stated that he has actually 
seen it. 

I shall now say a few words on some varieties of cataract, the appearances of 
which (capable of being discriminated during life) derive illustration from what I 
have now explained of the structure and arrangement of the lenticular fibres. 



Remarks on some Appearances op Cataractous Lenses. 

1 . The congenital opacity of the lens, so frequent in children, affects the entire 
substance. We may sometimes, though rarely, observe upon its front surface the 
simple trilinear division into segments which, in the human subject, is peculiar to 
early life. 

2. In the commencinjg cataract of middle or declining age, we not uncommonly 
find the posterior surface of the lens first affected, so that we look through the 
transparent lens upon an obviously concave opacity. This opacity sometimes, and 
indeed generally, encroaches from the margin in distinct streaks of irregular thickness, 
length, number, and distance apart; and we usually find that, when the pupil is 
widely dilated by belladonna, some at least of these streaks are traceable round the 
margin for some way over the anterior surface. So long as small portions of the 
hinder surface of the lens remain clear, the body and front being also dear, it is 
surprising how much visual power may remain. At a subsequent period, the oetitre 
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of the lens begins to Ke cloudy, aad then the progress towards blindness is more 
rapid. Now I can entertain no doubt that the streaks in these cases are sets or 
bundles of the superficial layer of lenticular fibres^ reduced to a state of opacity by 
some nutritional change. There seems to be a disposition in the fibres of the lens 
to become opaque in their entire length when once they are morbidly altered at a 
single point : and hence the linear figure of the opacity. The opacity probably 
commences in the middle part of the fibres near the margin of the lens ; and the 
arrangement of the fibres would account for the different length of the streaks^ some 
approaching nearer than others to the central point on the surface. 

3. In another variety of opacity in adults^ there are streaks visible, either on the 
anterior or posterior surface, before the nucleus manifests any tendency towards 
dulness, but instead of converging from the border of the lens, they rather diverge 
from the central point, These streaks are also irregular in number and direction ; 
and it has never occurred to me to distinguish in them any exact representation of the 
edges of the mesial planes as they are seen on the surface of the prepared lens ; never ^ 
certainly J any trilinear figure. But a glance at the representation previously given of 
the complex arrangement of the mesial planes in the adult human lens, will suffice to 




no. 12,^ — CATARACTOUS LEXS, IK WHICH THE OPACITY FOLLOWS SOME OF THE DIVISIONS OF THE 
CEHTRAL FLAKES OP THE LEUS, AND iSOME OF THE FlBfiES AT THE CIRCUMFEBENCE. THB 
PUPIL DILATED HY ATIlOPIKE, MAGSilFIED TWO DIAMETERa, 

explain why they are rarely seen in such opacities. In the healthy lens they are in 
reality too near together^ and too irregular, to be detected without a glass. The 
triple divergence from the aids can, even then, only be recognised for a short distance, 
beyond which the planes seem to diverge and branch without any attempt at 
geometrical precision. We cannot, therefore, wonder that an opacity, spreading from 
the centre of the surface of the lens^ and which consists of broad, iU-shapen streaks, 
should fail to disclose the radiation of the mesial planes: although it seems highly 
probable that its seat is, primarily and essentially, rather in the edges of those planes 
than in the fibres themselves 

4, In the lenticular cataract of adults, the glistening, silky, fibriUation of the lens 

♦ Since this lecture was deliveredj I have seen two cases (one under the care of Mr, Dixon) in 
which the opacity radiated from the centre in clearly, defined hranching lines, corresponding exactly in 
character with the hranchings of the central planes. The opacity was conhned to the sarface of the Icn*?, 
and did not dip in the direction of the planea ; neither did it occupy all the divisions of the central planes. 
It was ac^mpanied, in both cases, with other streaks of opacity at the border of the lens, evidently in 
some of the &bres. 
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may be often seen; but you will fail, even in the best-marked of these cases, to 
discover, with the naked eye, anything like regularity in the mode in which the fibres 
pass off from the central region. Before becoming acquainted with the complex 
arrangement of the planes of the human lens, I could not satisfy myself why the triple 
line of the mammalian lens should be unseen ; but the actual complexity is a sufficient 
reason. It explains, too, the appearances of many cases of opacity of the body of the 
lens, where the fibrous texture is in general obvious enough, but where, towards the 
centre, an amorphous, indefinable obscurity exists. 



Concluded. 



Of the aqueous chambers— morbid cyst of the iris — aqueotis fluid — its source — removal of blood 
effused — if coagulated or inot — if chambers are occupied by serum* Or the retiwa — vascular 
and non- vascular coata* Common elemeuts. 1. Grey fibres and their evolution from tbe optic 
nerve. 2, Grey Tesicular matter. 3. Caudate nucleated vesicles. 4. Agglomerated granules 
divided into granular and nummular layers, with intervoTiing pale stratum. Peculiar elemeuta, 
5, Rods. 6. Bulbs, in man and animals. Of the Yellow Spot — modification of the layers of 
the yellow spot — colour where situated. 

Haying concluded what I had to say on the structure and arrangement of all 
the parts which bound and form the aqueous chambers of the eye^ we may proceed to 
consider very briefly the shape and contents of these chambers themselves. 



Of the Aqtieous Chambers. 

The chambers are that cavity in the eye occupied by the aqueous humor, and 
Ijing between the cornea in front and the lens with a portion of its suspensory 
ligament behind, and they are divided from each other by the iris, but communicate 
through the pupil. The cornea bulging forwards away from the iris, and the lens 
bulging forwards towards it, or even up to it, cause respectively the large and 
small size of the anterior and posterior chambers ; but, besides this, the circumfer* 
ence of the anterior chamber is much wider than that of the posterior, by reason of 
the much nearer approach of the ciliary processes than of the pillars of the iris* 
towards the axis of the humors. 

To speak more particularly of the limits of the two chambers, the anterior is 
bounded in front by the posterior epithelium of the cornea coating the posterior 
elastic lamina of that structure. At the border it is limited by the passage of a part 
of this lamina to the front of the iris, the epithelium being very imperfectly, or 
not at all, continued over that part Behind, it has the anterior surface of the iris, 
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which I believe is not invested with any definite epithelial structure distinguishable 
from its own peculiar fibrous and nucleated tissue, but is, as it were, bare and exposed 
to the contact of the aqueous fluid,— so that in cases where we are able to perceive 
the delicate fibrous cordage of the iris, as if elegantly dissected, in the natural and 
living eye, this cordage is not seen through a film of epithelium; and, in those 
instances, especially of the darkly-tinted eye, where the interior arrangement of the 
iridial fibres is unseen, it is simply concealed from view by the quantity of pigmentary 
particles accumulated both in its interior and on its surface, not more on the latter 
than in the former, and not on the latter in the nature of an epithelial lamina. 

In the foetal eye, previous to the seventh month, and imperfectly at a later period, 
the membrana pupUlaris passes across the pupil, and closes the anterior chamber, then 
very small. It passes from a circle on the front of the iris, a short way from the true 
pupil, where the knotted appearance of the fibres is so often visible in the adult eye, 
and where it sometimes leaves faint traces of its existence throughout life, in the form 
of minute threads or spurs standing off from the original line of attachment into the 
aqueous humor. 

The posterior chamber is bounded in front by the surface of the iris, on which 
is a layer of epithelium, loaded with dark-brown pigment, and easily separable from 
the proper tissue of the iris. If we place a fresh human eye in water after having 
divided it through the middle, it is not uncommon to find this layer of pigmented 
epithelium rising in the form of a small blister from the surface of the iris, in 
consequence of the imbibition of the water; and sometimes after death the same 
thing occurs, from the imbibition of the aqueous humor just as the aqueous humor 
is generally absorbed into the capsule of the lens, and distends it under the like 
circumstances. 



Cyst of the Iris. 

I may here mention a very remarkable and interesting, but rare, disease of the 
iris, which appears to me to consist in the morbid formation of transparent fluid 
between the iris and this posterior layer of epithelium (the uvea, as I omitted to say 
it is called). This disease is not accompanied by any other, is of slow progress, and 
appears first as a bulge of a portion of the iris towards the cornea. I imagine that 
the first formation of the fluid is attended with a swelling of the uvea backwards 
towards the suspensory ligament and lens; but, as the contact of these resisting 
parts must very speedily arrest any further advance in that direction, the accumulating 
fluid next begins to push forward the proper tissue of the iris, which separates it 
from the anterior chamber. Here it meets with less resistance. The highly extensile 
fibres of the iris slowly yield, until in the course of months they bulge to a large 
extent before the fluid, and come into contact with the cornea, and that sometimes 
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so widely as to throw the pupil towards the opposite side, and even to put it out 
of sight, by becoming rolled in front of it. A case of the disease is given by 
Dr- Mackenzie (Case 263, * Practical Treatise on Diseases of the Eye*). If the cyst 
be punctured in fronts the transparent contents are ejaculated with force by the 
undiminished contractility of the distended irifj, and in the course of a few minutes 
there remains no trace of the pre-existing disease, the iris having in all respects 
resumed its natural aspect. The cavity however is apt to refill more than once. In 
Dr. Mackenzie's case, it was punctured a second and third time, at intervals of six or 
eight weeks, and afterwards never returned, vision being perfectly restored. 

It is evident in this disease, that the muscular tissue of the iris is expanded over 
the fluid, and, therefore, the characters of the disease give no support to the opinion 
that the iris is invested in front with a serous membrane (aqueous capsule). If the 
wall of the vesicle were simply a serous membrane, it would not so immediately 
contract on being punctured ; and besides, during the process of contraction the 
membrane can be seen gradually assuming the well-known fibrous aspect of the iris. 
It is also evident that the uvea (which is always dark) is not protruded with the 
muscular tissue, but separated and thrown posteriorly; for, if it were in front of the 
fluid of the vesicle, its pigment would be obvious enough in the attenuated tissue, 
whereas it is not visible there. 

But to return from this digression : the uvea thus bounding the posterior chamber 
in front, does not line the iris or the posterior chamber after the manner of a serous 
membrane, it is not reflected from one part of the chamber wall to another, but 
appears to be a continuation of the epithelium of the choroid, as it may be traced to 
the iris from the ciliary processes. In the adult it has not usually so regular a fonn 
as where it lines the choroid, but in the foetus it consists of spindle-shaped cells, with 
central transparent nuclei, and with dark pigment filling up all their other part. 

Between the tips of the ciliary processes and the lens, the suspensory ligament of 
the lens, forming the anterior wall of the canal uf Petit, bounds the posterior chamber, 
which is completed by the front of the capsule of the lens. Neither of tliese structures 
is covered by any epithehum, both being in immediate contact with the aqueous fluid. 



Aqueous Humor : Its Source, 

The aqueous humor itself is little more than water, less than -j^^th uf its weight 
being solid matters (chiefly chloride of sodium)* Thus, it is very different from the 
serum of blood, and may be strictly regarded as a secretion, depending for its integrity 
on a healthy state of the parts which furnish it. What these parts are, it is diSicuIt 
to define with accuracy, although doubtless they are a portion of the walls of the 
chambers in which the fluid lies. It seems to me to be certain that portions of both 
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anterior and posterior chambers secrete this fluid, not merely because it is found in 
both before the removal of the membrana pupillaris, but also from the fact, which we 
see in practice, that after the complete closure of the pupil by adhesive deposit, both 
anterior and posterior chambers may retain their aqueous fluid."*^ When the pupillary 
margin has become adherent to the lens, we very frequently find the contents of the 
anterior chamber recovering their natural condition. But it may not be so generally 
known, that in jsonie cases of slow enlargement of the globe, and distension of the 
anterior portion of the sclerotica, consequent on perforating ulcer of the cornea, and 
obliteration of the anterior chamber by adhesion of the iris to the corneal cicatrix, the 
aqueous humor, secreted into the posterior chamber in too great abundance, but in a 
natural state as regards its quality, is the occasion of the enlargement. It appears 
probable from their structure, that the posterior surface of the cornea, and both 
surfaces of the iris, with the tips of the ciliary processes, are all concerned in the 
formation of the aqueous humor, and that the suspensory ligament of the lens, and the 
anterior capsule, do not share in this function. 



Blood Effused, into the Chambers. 

It is a wonderful thing to see blood which has been poured into the .aqueous 
chambers by some accidental blow upon the eye, disappear in the course of a few days 
by solution in the aqueous fluid and absorption. If the organ escapes active or 
disorganizing inflammation, a week or ten days are often sufficient for the removal 
of blood which has nearly filled the chambers : but something even then will depend 
on circumstances. If the blood has coagulated into a firm clot, its absorption is 
retarded. I had recently a case in which a young man had an injury to the eye late 
in the evening, but soon after went to bed and slept soundly. When I saw him next 
morning, I observed that he had been sleeping on his right side, for the blood had 
formed a clot, occupying about the right two-thirds of the chamber, and bounded by 
a very sharp but somewhat concave or cupped edge, placed vertically. It was 
remarkable that the iris (at least the uncovered portion of it) remained freely 
moveable. When the pupil was contracted by a strong light, he was blind with this 
eye, but the eclipse of the pupil became only partial when he turned with his back to 
the window, so as to dilate it in concert with the opposite one, and he could then see. 
This clot was absorbed in about a fortnight. On the other hand, when the blood is 
diffused through the aqueous humor, by frequent change of posture during the period 
when it might coagulate, it does not form a solid clot, and is more speedily absorbed, 
— sometimes, if in small quantity, in three days. 

I imagine that the blood in such cases mixes with, and its red particles swell in. 
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and give up their cnlouriiig matter to, the aqueous humor as they would in and to 
water, and lhat this is the occasion of their very rapid disappearance ; for a most 
remarkable diflerence is noticeable between the result of these instances, as compared 
with those in which blood escapes into the chambers, when they are already occupied 
by yellow serum, die consequence of pre-existing disease. For here the blood may 
remain for many months, almost entirely tinchanged either in colour or quantity, ju^t 
lis it might do in a bottle of serumj excluded from the action of the air. The senmi 
does not dissolve either the red particles or the coagulated fibrine ; how, then, could 
we expect these to be absorbed ? Nevertheless, a very slow change does go on ; some 
slight differences are constantly taking place between the variable sernm of the blood 
and that occupying the chamber, owing to which, a very gradual interchange is 
wrought between them, and the clot becomes paler. I have watched a small clot 
during six months, under these circumstances, ere it lost its shape or characteristic 
hue.* Time does not allow me to allude to the changes in the aqueous chambers 
occasioned by inflammation^ many of which are of the most interesting character, 
and most instructive to the student of pathology. 

I propose now to pass from the review of those parts of the eye which lie within 
the range of the operations usually performed on the globe, and to devote the rest 
of this lecture to a brief sketch of the structure of the retina; for I should be 
unwilling to conclude the present short course without some account ^ however 
imperfect, of that portion of the eye, which, in a physiological sense, is the most 
essential of all, and which will be found to be as wonderful and elaborate in structure 
as it is important in function. 



Of the Eeh'ika. 

The retina is that peripheral nervous sheet on which the images of external objects 
are received. It is continuous with the optic nerve, and is expanded within the globe 
between the choroid and vitreous humor, as far forwards as the ora serrata, the 
situation of which has been already pointed out. Its surfaces may be styled choroidal 
or outer, and hyaloid or inner j and by these surfaces it is organically connected, on 
the one hand with the choroidal epithelium, on the other with the hyaloid membrane. 
It has the pinkish-grey colour of the surface of the cerebral convolutions, is very soft 
and easily torn, and is arranged in certain layers, the inner of which contain the 
bloodvessels that impart the pink tint to the whole while the outer are non- vascular. 
All the superposed layers of the retina are thicker at the bottom of the eye, around 
the entrance of the optic nerve, than in front, near the ora serrata; and the entire 
nervous sheet becomes gradually thinner forwards, until it ends abruptly at the line 

♦ See Case V in the Appendix.. 
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indicated, being there continuous with tliat granular tissue which lines the ciliary 
processes of the choroid, and gives origin to the fibrous part of the suspensory 
ligament of the lens. 

Constituents of the lietina. 

Now, the retina contains in itself all the structural elements which are to be 
found in other parts of the system, except nerve-tubvles^ which are not present in 
the human retina, nor in the retina of the higher animals, but only in the optic 
nerve ; and it moreover contains, besides these, other structural elements not elsewhere 
met with, but peculiar to this part, and which we are therefore led to suspect may be 
in some way or other subservient to the proper action of the retina as a recipient 
of the vibratory impressions of light. 

The elements common to the retina with other portions of the nervous system are 
placed internally, or towards the hyaloid surface. These are: — 1. Grey fibres^ 
radiating on all sides from the entrance of the optic nerve, towards the anterior 
border of the retina, and being a continuation of the nerve-tubules of the optic 
nerve. They are gradually less abundant forwards, terminating in succession among 
the next mentioned elements. 2. Grey nervous matter^ similar to the dneritious 
part of the cerebral convolutions (being an amorphous, finely granular matrix, 
containing nucleated nerve-vesicles). 3. Caudate nucleated globules^ analogous 
to those found in the ganglia, spinal cord, and certain parts of the brain. 
4: Agglomerated gramdes^ usually highly refractive, with very little intervening 
material, and allied to the nuclei of cells, such as are met with in some portions 
of the encephalon. Capillary bloodvessels are distributed among all but the last 
of these. 

The elements pecidiar to the retina are situated externally, and together form 
the coat commonly known as Jacob's membrane. They are of two kinds — 
5. Columnar particles or rods, arranged vertically in a single series ; and 6. Bulbous 
particles, interspersed at regular intervals among the former. Both of these are 
found among the lower animals in many most remarkable modifications, some few 
of which I shall presently mention, on account of their singularity, and to show 
that they probably play an important part in the physiology of vision, though into 
the nature of their function we have as yet no particular insight. These elements, 
like the agglomerated granules, have no bloodvessels proper to them. 

Of the Grey Fibres of the Retina. 

We may now pass these several elements more distinctly in review: and first, 
of the grey fibres. If we make a section of the coats of the eyeball through the 



part at which the optic uerve traverses theiii to join the retinaj we see that this nerve 
becomes reduced in bulk as it is passing through the sclerotica, so that a trans vei-se 
section of it, where it approaches the sclerotica, has nearly double the area of its 
intra-sclerotic termination, and the sclerotic canal is a truncated cone. We also 
observe that whereas the nerve behind, and for a Httle way within, the sclerotic 
canal, is opaque white, the tubules having their proper investment of white substance, 
it becomes grey and semi- transparent ere it touches the retina, and the retina itself 
has never any white glistening aspect such as the nerves have. In diflerent animals^ 
indeed, even among the mammaha, you will find great variety as to the precise point 
at which the nerve loses its whiteness, this point being sometimes only at the very 
junction of the nerve with the nervous expansion within; and in certain cases (of 
which the Eabbit is the best example) the nerve advances a certain way witMu 
the choroid^ and spreads out on the surface of the retina before it loses its whiteness, 
so that the retina in these animals appears to present a white area of an oval shape, 
and an eighth of an inch long, at the sclerotic aperture ; and in some animals yet 

Sf Sclerotica. c, ChoreitL 
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FIO, 13. — fllCTlON OF THE COATS OF THE HUMAN EYE AT THE ENTRiNCE OF THE OFTIO UKRTB, 
TO SHOW THE MODE OF ORIGIN OF TE^ I.AYKHS OF THE EKTlfiA, 

lower in the scale, nerve-tubes, with a very delicate layer of white substance, can be 
traced even further, and in more uniform distribution over the retina. But still it 
remains true, as I believe, for all, and certainly for man, that nerve-tubules, such 
as form the optic nerve, do not exist as a part of the retinaj and that where they enter 
within the sclerotica, they are to be regarded as still the optic nerve in its course 
to the retina. 

Now, what is the nature of the change in the constituent tubules of the optic 
nerve by which^ they lose their whiteness as they penetrate the sclerotica ? They 
certainly do not terminate in the sclerotic canal; they cease to be characterized by 
their dark outline, and by their tendency to fall into the varicose or beaded state, 
but remain fibrous; in a word, they lose their white substance, but retain their 
axis or central fibre, and these fibrous parts coming together, advance and form the 
grey fibres of the retina. I have made many very thin sections through the nerve 
and retina in comiexiou ; and you will find, if you do the same, that these fibres, on 
entering the globe and encountering the hyaloid, pour themselves as it were on 
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all sides in bundles over the hyaloid surface of tlie retina, and become coated at 
once, on their opposite or choroidal surface, with the elemental y structures which 
I have enumerated as forming the other strata of the retina. 

It follows, of course, that in the space occupied by the evolution of these grey 
fibres from the optic nerve, i.e., for the area of the inner orifice of the optic foramen 
or sclerotic canal, these other strata of the retina do not exist — that the retina, in 
fact, does not exist; therefore it is no wonder that this spot should be blind — 
insusceptible of stimulation by light. The blindness of the spot (proved by a 
well-knowji experiment), in connexion with the anatomical fact which I now point 
out, shows how essential to the visual power of the retina are its non-fibrous parts, 
so that we might almost say that the visual impression is received by the non-fibrous 
parts, and merely propagated by the fibrous ; that the true retina is not an expansion 
of the optic nerve, but a nervous organ of independent structure, brought into 
co-operation with the brain through the nerve. But to proceed with the anatomy 
of the grey fibrous stratum. 

In some animals (I allude particularly to some fishes) their radiation over the 
whole retina may be very easily made evident to anyone by a slight maceration, for 




PIQ. 14. — ANASTOMOSING GRBY FIBRES OP HUMAN RETINA, SEEN ON THEIR HYALOID SURFACE, NEAR 

THE OPTIC NERVE. MAGNIFIED. 

the retina skaken in water becomes divested of all but these fibres, and they seem to 
form a brush directly continuous with the nerve. 

But in the higher animals it is usually more difficult to demonstrate such a 
disposition ; both because this layer is much less readily detached from the rest, and 
because its fibres are disposed in bundles, which, after anastomosing together for some 
way, become blended with each other into a uniform lamina, and are lost among the 
grey nervous matter (2). In the fresh human retina they may be seen by looking 
directly on the inner surface, near the optic nerve, with a power of 50 diameters. 
(Fig. 14.) 

The bundles there are large, but of different sizes, and anastomose so as to form 
very elongated meshes, in which large nucleated vesicles soon begin to appear. The 
bundles of the plexus are not cylindrical, but much compressed on their . contiguous 
sides, so that, on a vertical section, they appear oval ; otherwise this plexiform arrange* 
ment is a mere continuation of that of the bundles of tubules in the optic nerve, now 
spread out as a sheet, instead of being gathered up into a cylindrical cord. 
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Of the Central Artery and Vein. 

While speaking of the manner of evoUition of the optic nerve at its coalition with 
the retinaj it may be mentioned that the bloodvessels of the retina enter and leave it 
along the centre of the optic nerve, by two fibrous canals there provided, among the 
fibrous meshes in which the plexiform nerve-bunrlles lie. Arrived within the sclerotica, 
they subdivide and ramify upon the retina, the large branches which they form being, 
for a short way, interposed between the hyaloid and the ple^ciforra grey fibres, but 
very speedily sinking in among these, and breaking up, by successive divisions, into 
the capillaries which supply and occupy the substance of those layers to which I have 
already described them to belong. Just within the ora aerrata the plexus terminates 
by a marginal vessel 

2. Of the Grey Vesicular Matter of the Retina. —^hi% lies contiguous to the 
hyaloid surface, in close relation with the last-mentioned la3^er. It is the most vascular 
coat of the retina, and, in fact, receives the greater portion of the blood brought by 
the retinal artery. The capillaries form a very beautiful plexus, with meshes about as 
close as those of the grey matter of the cerebral convolutions, though arranged nearly 
on one plane. The walls of the capillaries are a simple membrane, with nuclei at 
intervals. It is easy, at a suitable period after death, to wash out the nervous matter 
from their intervals, and to obtain a separate view of the whole vascular system of the 
retina; and in a perfectly recent specimen, also, the capillaries can be discerned among 
the matter of the layer now under consideration, often with the red corpuscles still 
within them. The finely granidar matter of this layer is readily seen with a sulEcient 
magnifying power, and also numerous nuclei \ but it is not easy to discern the delicate 
nucleated vesicles, which it so abundantly contains; for, like those of the grey matter 
of the cerebral convolutions, they are very rapidly destroyed or altered by pressure or 
water. On some occasions they can be most distinctly seen, especially in one pail to 
which I shall have to refer presently; and it is almost always possible enough to 
discover their clear globular vesicular nuclei, in a detached state, fioatiug about the 
fr^ment examined. 

3. Of the Caudate Nucleated VeMcles. — It is most interesting to meet with these 
very singular forms of nervous tissue in the retina, though we at present know little of 
their use. We have, now, ample proof of their being centres, from which, in many 
parts at least, nerve-tubules pass, the slender processes of the vesicles becoming 
continuous with the axes of the tubules, and acquiring, at a certain distance from their 
origin, a coating of white substance. 

I am not aware that any one else has yet discovered this kind of vesicle in the 
retina. In Man, and the higher animals, it is by no means easily distinguished, for 
the examples of it are small, and hard to detach from the substance of the last layer, 
with which they are in connexion, and yet so similar in texture to that substance as 
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not to be visible in it without separation. Nor have they here any pigment, as in so 
many other parts of the nervous system. That they do exist, however, is certain ; for 
on different occasions, I have seen many unequivocal examples of them, and especially 
in two or three specimens of diseased retina, in which the texture was somewhat 
broken down by a morbid process. Among the mammalia, T have seen them in the 
human subject and in the Horse ; but I have never witnessed so satisfactory a demon- 
stration of them in situ as in the retina of the Turtle, where they lie at or near the 
hyaloid surface, dispersed at pretty equal distances, and with long and branching 
arms, which spread abroad indifferently in all directions, so widely as to approach 
each other near enough to anastomose together, though I have never seen them 
actually coalesce. 

In making a vertical section of the retina in the higher animals, we very generally 
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FIG. 15. — VERTICAL SECTION OF HUMAN RETINA (PREVIOUSLY DRIED WHEN QUITE FBESH) HALF 
AN INCH FROM THE ORA SERRATA. 320 DLAMETERS. 

find an ill-defined, dark, but broken line, running parallel with the surface, in the 
substance of the vascular portion ; and it has often occurred to me that this may be 
an indication of the position of a layer of these caudate vesicles intervening between 
the fibrous and the grey vesicular matter (1 and 2); but this explanation of the 
appearance requires confirmation. 

It would not be difficult to hazard conjectures as to the connexions of these 
caudate vesicles with the fibrous elements, and as to some special purpose they may 
serve in the economy of the retina; such, for example, as that of bringing into 
functional relation the several parts which their caudae may connect, &c., but such 
conjectures can at present lead to nothing. When we come to know the general 
history of the caudate corpuscles in the several organs, and in the animal scale, we 
shall probably obtain some clearer insight into the meaning of their existence in the 
retina. *' 



4. Of the Agtjlomeraied Grmmks, — Lying externally to those already described, 
tlie agglomerated granules form a very considerable proportion of the entire thickness 
of the retina, viz,, about one- fourth or one-third. They lie in two lasers (fig, 15, n and 
g)^ between which intervenes a thin layer, of which I am able to give no definite 
account, except that it is more transparent^ exhibits no globules, nor any distinct 
texture, though sometimes looking finely fibrous, and that it apparently contains uu 
bloodvessels. The inner of the two layers (n) is always much thinner than the outer, 
and often consists of but two or three series of granules, which are also difierent in 
figure from the others, being flattened, with their surfaces more or less corresponding 
to thoae of the retina* and often looking much like pieces of money seen edgeways. 
From this fanciful resemblance, and for distinction sake, I have sometimes termed this 
the nwmnular layer. The outer layer {g\ or granular layer^ is much thicker: its 
constituent granules are globular, closely packed, with little ^ign of any surrounding 
cells, though a matrix, or inter-granular substance, can be seen on a broken edge. 
The gianules cohere intimately, and when placed in water generally refract the light 
in a decided manner, quite different from that of the other elements of the retina. 
They have no bloodvessels. 



Of the Peculiar Elements of the Retina. 

These constitute that extremely delicate film on" the exterior of the retina, first 
distinguished by Dr. Jacob, and since commonly called by his name. This film is in 
contact with the choroidal epitheHum, and has a very slight organic connexion with it, 
which 1 shall presently explain. Sometimes this epithelium is partially drawn ofl' the 
choroid with the retina in consequence of this adhesion; at other times, Jacob*8 
membrane separates in part with the choroid. It can easily be washed away from 
the rest of the retina, its adhesion to the layer of agglomerated granules being but 
slight. Jacob's membrane was at one time generally regarded as a serous membrane, 
though not by its discoverer himself. By some it has been supposed to belong rather 
to the choroidal epithelium than to the retina ; while Hannover styles it the retina 
properly so called. 

Much disagreement exists with reference to the precise structure of this singular 
part, which is attributable in some measure to the great proueness its elements have to 
change after death, either with or without contact with water or various fluids. On 
this account, it should be examined as fresh as possible, and with every precaution. 
Tlie changes it undergoes, are, however, very well worth studying in themselves, since 
they exhibit the peculiar properties of its elements, as tests do those of a chemical 
compound ; and these properties may, I think j elucidate some morbid actions now 
most obscure. The elements may be distinguished as rods and bulbs. 
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Of the Rods. 

These are placed perpendicularly betvreen the granular layer and the choroidal 
epithelium, are in close contact with each other, except where the bulbs intervene, and 
their length determines the thickness of the layer. They are transparent and solid, 
and either cylinders or six-sided prisms : at the inner end they are attached to the 
granular layer, and when detached from it terminate by a square extremity ; at the 
opposite end, they run off into a slight cone or pyramidal process, which is received 
into a corresponding recess hi the contiguous particle of the choroidal epithelium, each 
particle of this pigmentary epithelium thus imbedding the pointed extremities of many 
of the rods. The shaft of the rod is very apt, a short time after death, to become 
separated by a sharp transverse line, from the pointed process or leg, and the leg will 
then gather itself into a ball and disintegrate, while the shaft will bend into a hook 
at the outer end, or roll into a globule, or split up into transverse plates, or be 
reduced to a shapeless granular mass. These changes are assisted by immersion in 
water. 

These points in the anatomy of the rods could, with difficulty, have been made 
out in the human retina, without the indications of structure provided in the 
corresponding parts of the lower vertebrata, where they are developed to a much 
greater size. Hannover has given a very admirable description of them iu 
the vertebrate class, in all the great divisions of which they are constantly 
present; being very large in some fishes, especially the Pike, and in batrachian 
reptiles. 

From a careful examination of a perfectly recent human eye, I ascertuned 
that the rods were longest, and consequently Jacob's membrane thickest, at the 
hinder part of the globe, and that anteriorly, close to the ora serrata, they gradually 
shortened by more than a half, still retaining their general characteristics. 



Of the Bulbs. 

These, in the human retina, are very much less numerous than the rods, among 
which they are scattered at even distances. On looking at the outer surface of 
Jacob's membrane with a sufficient power (fig. 15, m)^ we see an infinite number of 
minute globules (the ends of the rods), and among these, but at a deeper level, i,e.j 
not coming quite up to the outer surface, solitary, larger, transparent, rounded 
objects, which are the bulbs. When fortunate enough to obtain a view of the whole 
layer in section, cut or torn across, we see the bulbs sessile upon the layer of 
agglomerated granules, and distributed, at their proper intervals, among the rods. 
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wliere these rest upon tlie granules. They appeai^ to be globular or egg-shapetl, and 
sometimes to have a small blunt spur upon them, turned towards the chorokl When 
looking down upon the choroidal surface of the retina, the bulbs, when best seen, 
have a small clear circle within their proper outliuej and this seems referable to this 
projecting part. 

Some light in thrown upon the nature of these bulbs by what seems to be a very 
large development of them in fishes, and here they present themselves in a very 
remarkable form, and with no less remarkable properties, as Haknoyer has well 
portrayed.* They are divisible into legs and a body, of about equal length; the 
body directed inwards — the legs outwards ; the body implanted vertically among the 
rods — the legs tapering in the opposite direction, and imbedded among the pyramidal 
processes of the rods, and, in a similar manner, withhi sheatlis furnished by fibrous 
prolongations of the particles of the choroidal epithelium. The body is thicker than 




FIG. 16. 



a, BnJba and rods of Jaeob*s mtmbrano in the Fmg, looking on the ooter smrface, the 
ohoroidai] epithelinin being removed. The rads are thrown down in various dii^cotianji, 
so as to expose the bulbs among thcin at their base. The bulbs have a spur und 
pellucid globule. 6, A similar view, but where the rods are upright, and not 
displaced ; their base, with the bulbs, being brought into foens* The outer ends of 
the rods are out of focusr and appear dark shadeiD in the centres. t\ Same in vertical 
section. 

the legs, and has an oval or circular section. It is also partially subdivided into two 
lobes : it has a distinct membranous covering, enclosing a colourless, transparent, 
highly refracting material, which soon changes after death. Tlie legs are also double, 
one descending from each lobe and tapering to a point ; and where they join the body 
there is a transverse line of division, at which they readily break off. When placed in 
water, the body swells and shortens, assuming the form of a somewhat flattened 
balloon, which retains the bilobate form, and sometimes looks not unlike a coffee 
berry. The investing membrane readily gives way; the clear contents become 
coarsely granular, and may break up into irregular masses, or disintegrate. By the 
same medium there is occasioned first a transparent line of division between the body 
and legs, and then the legs curl up at the end, or split into many transverse pieces, 
having a high refracting power. 

* ' Recherches microscopiques snr le Rjatdme nerreux/ 1844, pL iv. 
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Hannover supposes that these bodies (which he terms copies jumeaux) do not exist 
in reptiles (except chelonian). I have, however, met with objects which appear very 
similar to the bulbs of the human retina in the Frog. Examining it quite fresh, under 
albumen, we find the appearances represented in fig. 16. The bulbs seem nearly as 
numerous as the rods, among which they lie : they rest upon their proper base, are 
globular, with a projecting process, ascending towards the choroidal epithelium, and, 
near the root of this process or leg, contain a minute colourless oil-globule. 

This leads me to a very interesting point in the structure of both rods and bulbs 
in many animals, viz., the occurrence, in their outer or choroidal ends, of globules 
resembling oil, either colourless or possessing most brilliant tints of yellow or crimson. 
In the chelonian reptiles, and in birds, these are the most beautiful I shall show 
you, after lecture, the outer aspect of a portion of the retina of the Tortoise, in which 
you will perceive a most elegant array of pale, of yellow, and of crimson globules, 
scattered with regularity over the surface, the first being the smallest, and the last 
the largest, but all enclosed within the substance of the particles now described. It 
is not satisfactorily made out what is the precise relation of these globules to the rods 
and bulbs respectively, partly because the distinction between these elements in these 
animals is not fully determined ; but Hannov£B considers the crimson globules to 
belong to the bulbs or cones^ and all to be properly not globular, but of the nature of 
sheaths to the particles where inserted into the choroidal epithelium. 

In birds we have even a more beautiful pattern of colours. In the Sturgeon, 
among fishes, I have found the globules large, but colourless. In mammalia they are 
(Hther very small, or wanting. 



Of the Yelloic Spot of the Retina^ o)* Spot of Soemmerring. 

If we cut across a fresh human eye, so as to look at the hyaloid surface of the 
retina, or if we carefully remove the sclerotic and choroid coats, so as to expose to 
view its choroidal aspect, we are struck with the rich yellow colour of one small spot 
about one-twelfth of an inch in diameter, situated at the very bottom of the eye, in 
the exact axis of the humors, i.e., at about one-tenth of an inch from the optic nerve. 
The colour is deepest in the young adult, much fainter in the old. It exists in some 
Monkeys, and, according to Dr. Knox, in certain reptiles, but in general it is wanting 
among the lower animals, while it is quite constant in Man. The colour shades 
gradually off, and is deepest when seen from the inside. Very commonly the retina 
exhibits at this spot a small fold or wrinkle, often two or three folds meeting in the 
centre, but sometimes none ; and I. have myself found that the more recent the eye, 
and the more careful the manipulations employed, the less tendency there has been 
to the appearance of the fold ; while in the instances in which it has been present, it 



has been always possible to obliterate it by delicata traction in the requisite direction, 
I am therefore disposed lo regard this fold as a false appearance. All who are 
accustomed to dissect this organ are aware with how much facility any part of 
the retina is thrown into folds by slight violence done to the vitreous humor in 
exposing the inside of the eye, owing principally to the extremely feeble union 
existing between the retina and the choroidal epithelium. We have already seen, too> 
how readily the elements of Jacob's membrane absorb water. Now it appears to me 
that the texture of the retina at the yellow spot allows of a freer post-mortem 
transmission of the water of the vitreous humor through to Jacob's membrane than at 
other parts; and, consequently, that this part of the retina is earlier loosened from the 
choroid, and rendered liable to be tlirown into accidental folds, than the rest ; and in 
this way I account for the plictx at the yellow spot^ which some anatomists have 
regarded as a natural condition. 

On removing the sclerotica and choroid with care from the back of an eye, so as 
to expose the outside of the retina, the yellow spot seems more transparent than the 
re§t of the nervous sheet; no fold appears, but in its centre a minute dot, which 
seems like a circular hole, through which we can look into the vitreous humor. I 
have on some occasions seen this hole so distinctly, and with so definite a margin, 
that it seems impossible to deny its reality ; but whether it occupies the whole thick- 
ness of the retina, being a deficiency in all the layers, I am unable positively to say, 
I have in one instance deemed it wanting in Jacob's membrane, which wore the 
appearance of passing uninterruptedly over it ; but the difficulty of bringing the part 
under examination by sufficiently high powers, without mutilation or disturbance, and 
without swelling of the partB from imbibition, is such, that I would not speak too 
confidently on this point. * The adhesion of the hyaloid to the retina is more intimate 
than that of the choroid to the same part ; and, therefore, it is even more difficult to 
examine the hyaloid surface of the yellow spot witli high magnifying powers, without, 
disturbance of it, than the choroidal ; for if the vitreous be detached from over the 
yellow spot, some derangement of it is sure to occur : and to cut through the vitreous, 
so as to leave a thin film of it in situ upon the yellow spot, is a very nice matter. 
When this is satisfactorily done, we observe the border of the spot to rise into a 
gentle eminence, so that its middle part projects a little towards the vitreous humor ; 
and in its centre is an oval or slit-like hollow, formed by the hyaloid surface dipping 

* I had lately au opportunity of examining the yellow spot in the recent eye of a Monkey, and 
found a space in the centre of the spot, about tho size of a small pin's head, almost perfectly trans- 
parent, contrasting strongly with the fmrrotindmg nervous matter, which was but slightly yellow for a 
short space from this appai-ent hole. The nervous elements could not be seen over this tmnspai^ent 
part, bat only a membrane with a few granules and nnclei, as though the several layers had beeu 
atrophied there, leaving only a I'esidual web, continuous with the borders of the circumambient yellow 
matter, and separating the choroidal epithelium from the hyaloid. 

1 would also refer to a notice of^a preparation of this region in a human fcetal eye, in the paper on 
the vitreous body, i^*/ra, p. 



182 



OF THE RETINA. 



on all sides from the hyaloid, and the opposite sides coming into contact, the vitreous 
not entering the hollow. Thus the surface of the retina at the yellow spot appears to 
present a slanting surface to the rays of light. 



Modification of the Retinal Layers at the Yelloio Spot. 

The texture of the several layers at the yellow spot is much modified. In 
particular, the grey fibres do not pass over it in a direct course from the optic 
nerve to the side of the retina beyond the spot, but take a circuitous course, so as 
to avoid the spot, and only that small number approach the spot which properly 
belong to it, and terminate in it. In this respect it difiers from the rest of the deeper 
portion of the retina, and must be regarded as more perfectly organized. In the same 
way, as is well known, this portion of the retina, though so near the main vessels, is 
not encumbered by any of the large branches, but the branches which supply the 
spot and the regions beyond it arch above and below it at such a distance as not to 
interfere with its perfection, and the spot itself has only capillaries, which communi- 
cate with the arterial and venous twigs on all sides. This arrangement of the blood- 
vessels occurs also in animals which have no yellow spot. 

The plexiform fasciculi of grey fibres approaching the spot have nucleated vesicles 
of large size interposed in the meshes ; and as the fibres gradually lose themselves 
from view, these vesicles increase in number so as at length to occupy the whole surface. 
It is possible to see the fibres reduced to smaller and smaller bundles, and become 
mingled with the vesicles ; but I have never been able to distinguish any special 
relation subsisting between the individual fibres and the vesicular elements. The 
nucleated vesicles of which I now speak are not exactly like those met with in the 
retina generally ; and whether they are a modification of those of the layer (2) or of 
the caudate vesicles, I cannot say ; for at the yellow spot the inner layers are less 
distinguishable from one another than elsewhere : on a vertical section they are more 
confused, and present, in common, a rather obscure, dark, yellow aspect. I am inclined 
to believe, however, that the vesicular nervous matter (2) is here in a high state of 
development, the vesicles being very numerous, and of more stable constitution than 
elsewhere. The layer, which I suggested (p. 175) might be that of the caudate 
corpuscles, appears to be considerably thicker, and to blend with the vesicular on 
the surface of the yellow spot. The layers of the agglomerated granules pass into the 
yellow spot, the granular layer ^, being thinner, the nummular, n, thicker than 
elsewhere. The two elements of Jacob's membrane are found over the yellow spot 
as on the surrounding parts of the retina ; the rods are of the same length, but thicker, 
and the bulb-like bodies are nearer together. 

The colour of the spot does not appear to be confined to any single texture, but 
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appears to bathe all the textures, except those of Jacob's membrane, in a common cloud 
of rich yellow, deepening towards the centre. The colour is here and there in minute 
grains of deeper hue ; but in general it does not seem to lie in proper pigment cells, 
but to stain fibres, vesicles, and granules alike. The colour soon disappears after 
death, or in water. I recently, however, left a retina in water for a fortnight, and still 
found it retaining some of its original hue at this spot : in the dried retina it is 
permanently retained. 

Such, gentlemen, is a brief account of the retina as I have found it in numerous 
examinations in Man and animals during the last four or five years. If you take the 
trouble to compare it with the accounts which have been published, you will find it to - 
correspond in most points with the most recent descriptions furnished by Hannovbb, 
Pacini, and others, but to difier from all in a few particulars. It has not been my 
object to discuss disputed points, but to combine in one view what seemed most 
consistent with the truth of nature. I would venture earn stly to advise those of you 
who have the opportunity, to examine this elaborate structure for yourselves, as it 
contains within a small compass a most admirable and orderly arrangement of parts, 
some having the common characters of nervous elements, but others of so singular an 
aspect and properties, as to present questions of great interest, upon which a more 
extended study may be expected to throw much light. 
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OBSERVATIONS ON THE STRUCTURE OP THE VITREOUS HUMOR. 

(Reprinted from * The Dublin Quarterly Jmmal of Medical Scietwe' of August^ 1848.) 

During the last few years considerable attention has been given in Germany 
to the anatomical structure of the vitreous body. This part has been hitherto loosely 
held to consist of an extremely delicate filamentous tissue, so interlaced as to enclose 
cellular spaces, in which the water was supposed to be retained^ which slowly escaped 
when the hyaloid investment was punctured. Not that any anatomist had seen these 
filaments or cells, but their existence was deduced from the fragmentary form taken 
by the contained water when frozen, particularly as it afforded a plausible explanation 
of the more obvious properties of the structure, by a fancied analogy with conunon 
areolar tissue. When, however, more perfect means of investigation came to be 
applied without success to the detection of the filamentary substratum, there was 
room for new researches of a different kind, with a view to the discovery of some 
other structural cause of the curious and very peculiar physical properties exhibited 
by the fresh and healthy vitreous body. Pappenheim appears to have been the first 
to call attention to the fact that evidence' may be obtained of an internal artificial 
arrangement of parts. He announced that the vitreous body, treated with a solution 
of carbonate of potass, exhibited a succession of concentric layers, something like 
those of an onion."*^ Bkucke, in the following year,t pursued this hint, imagining 
that there might exist in the substance of the vitreous body a series of membranes 
capable of anatomical demonstration ; and he thought it probable that, by steeping 
the humor in a solution which would furnish a precipitate as it permeated the vitreous 
substance, these membranes might arrest the precipitate, and thus become apparent 
to the eye. He accordingly exposed the surface of the vitreous in a Sheep's eye, by 
removing the sclerotic, choroid, and retina, about as far forward as the ora serrata, 
and placed it in a concentrated solution of acetate of lead. The surface became 
immediately covered with a white crust, and when, after some hours, he cut a small 
slice from the hinder region, he found the cut surface marked with fine milk-white 

* ' Specielle Geweblehre des Auges/ Bi*eslan, 1842, s. 182. 
t *Muller8 Archiv.,' 1843, s. 346. 
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lines, running parallel to the original surface^ and presenting througliout the 
appearance of a finely striped agate. He soon satisfied himself that these stripes 
proceeded from milk-white layers traversing the vitreous substance in suchwise that 
the outermost was almost parallel to the retina or hyaloid, and the innermost to 
the back of the crystalline lens; the intervals being consequently greatest in the 
axis of the eye, and least towards the zone of Einn (suspensory ligament). Here the 
outer layers were closely approximated, and terminated by uniting with that portion 
of the hyaloid which lies against the zone; but as respects the middle and inner 
layers, he was unable to satisfy himself how they ended. Proceeding onwards, he 
examined the texture of these layers. With the naked eye or an ordinary lens they 
appeared simply to consist of a milky, transparent membrane, but with a higher 
magnifying power a fine granular precipitate (probably chloride of lead) became 
visible in the position of the white lines, and in their intervals either a perfectly 
transparent apace, or else a smaller quantity of a more delicate and similar granular 
deposit. Bbucke further observed that the vitreous body thus prepared tore most 
easily in the direction of these layers; and he noticed that the transparent spaces 
between the white layers were occupied by an apparently gelatinous mass, similar 
in constitution to the rest, and were not free spaces containing fluid. He offered no 
explanation why the aqueous fluid of the vitreous escapes so readily on a puncture 
which, he rightly remarks, never happens from a true jelly. 

In a subsequent communication* the same anatomist observes, that the frozen 
vitreous body, far from affording ground for the idea of a cellular constitution, in reality 
accords with, and even favours, that which he had previously advocated— viz, » that 
the vitreous body is made up of concentric membranes, enclosed one with another. 
He states that if a well-frozen eye be brought into a warm room, so as to thaw the 
tunics investing the vitreous, and if these be then carefully removed, the frozen 
vitreous body appears as a coherent mass of ice, from the surface of wliich minute 
fiakes may be detached with the point of a scalpel, as the external warmth gradually 
acts upon it. These flakes he has traced to near the lens, and as they seem to 
him to have the same direction as those exhibited by the aid of the metallic salt, 
he concludes that they are the result of the same membranous stratification which he 
had before demonstrated. 

Another distinguished physiologist has also devoted a paper to this interesting 
subject.t He made his observations on the eyes of mammalia, after immersing them 
for at least six months in a solution of chromic acid. He describes somewhat more 
particularly the concentric layers which had been noticed by the previous authors, 
and states that if the eye be divided by a median transverse section the appearance 
is that of an onion similarly cut ; and this he finds in the Cat, Dog, Ox, and Sheep. 
But in Man he says that a different structure obtains, rudely comparable to that 

♦ 'Muller's Awhiv.; 1845, s. 130. 

t Hakkoyer, Entdeckung dea Bauei dee QlaskOrpei-*j^/* ' Muller's Arclii?./ 1845. 
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of an orange, there being segmeDts, of which the convexities are turned outwards, 
while the angles converge towards, but do not reach, the axis of the eye, where 
the hyaloid canal exists in infants. In two specimens Hannover was able to count 
180 rays, and he therefore concludes upon that number of segments: he was unable 
to ascertain whether each segment had its proper containing membrane, or whether 
a single membrane was common to two contiguous segments. Examined with the 
microscope, he finds the walls of the segments to present the aspect of transparent 
membrane without structure, covered with numberless granules, which he thinks are 
probably the result of a precipitation. He concludes with an account of the exact 
arrangement of the parts about the zone of Zinn, into which it is unnecessary here to 
follow him. 

As I am not aware that these researches have been at all prosecuted as yet by 
any anatomist in this country, and as it seems probable from my own investigations 
that much difference of opinion is likely to exist with regard to the true interpretation 
of the appearances which have been above briefly described, I am desirous to com- 
municate in a simple form the result of my own observations on the vitreous humor of 
Man and other mammalia, and of birds and fishes. In doing so, I am very sensible 
how much is still wanted to render them complete. 



Action of Chromic Acid on the Human Vitreous Body. 

Having more than a year ago placed several human eyes, as fresh as possible {i.e. 
within twenty-four hours after death), and which had been removed from the orbits 
with special care, to avoid compression of the humors, in dilute solution of chromic 
acid (the strength indicated by a light straw colour), I soon found them to have 
become distended and tense, and the outer coat hardened, and I recently made 
sections of them in various directions, with a very shai-p knife, taking care in making 
the sections that the globes were not squeezed or cut unevenly. The best marked 
examples are delineated in figs. 1 to 7. 

The vitreous body in all was rendered semi-opaque throughout, but the opacity 
was more obvious and decided in some directions. Most of the sections dividing the 
eye into an anterior and posterior half (figs. 3, 4) exhibited faint lines of greater 
opacity, parallel to the retina, running partly or altogether round the section. These 
lines were more opaque when the observer looked at them in certain directions, and 
with a little care it was easy to see that they were the edges of opaque lamell» which 
followed the curvature of the retina. In no case did these circular lines extend more 
than about one-third of the way from the retina to the centre of the vitreous, and when 
they ceased they were replaced by others of a straight or slightly waved character, 
which had more or less of a convergent direction towards the centre. In the centre, in 




aECTlOKS OF THE ECJHAN vrTBBOL'S BODY, MADti AJTKB BtLVG IBIMfiHSED FOE UPWABDS OF A 
TEAK IN WEAK feiOLUTlON OF CHEOMIC ACID. 

Immdreiou commenced within twenty -four LonrB after deatb, and every care being taken to avoid injory. 

fia. 1, — HOBIZOKTAL SXCTlOlf OlT THE QLOPK. 

The dark lines in the figure indicate the eitnatioE of the white lines in the pi^epat-ation j in the centre in 
an irregular cavity. 

FIO. 2. — VERTICAL A»TEBO-POi?TERlOE aKCTlON OF THE OLOBK, 

aj White lines i*nniiing np to the hyaloid at the ora aerrata, 

no. 3,— VIBTICAL THAKSVERSE SECTIOIT OF THE GWim. 

Anterior half seen from behind. Within the hyaloid, coneentric light and dark Hnea ai*e seen ; within 
these, at a, are several dark dots, which are tnbnlar spaces cut acmss, which dip inwards and 
approach the central intgular cavity in a curved coETse. The mdiating lines, &, are dark in the 
preparation, and the stibetiince is not interrupted where they occur, as far as I could ascertain. 

¥KU 4, — SlMlLAIt SECTION FROM ANOTMliB EVE* 

Posterior half seen from the fimt. In this figure the shaded parte indicate the darker parts of the 
preparation \ in the centre is an irregular cavity j from this, or its vicinity, radiate many lines, 
most of which are tubnlai*, as I proved by subsequently carrying a second ^section, a, through a a. 
The caase of what a geologist would call the unconformable an-angemeot of the lines at fc, I cannot 
account for: the knife evidently has not prod need them. At c is a dark line, the cut edge of a 
layer of the vitreous which has not been whitened like the rest, and which is concentric with the 
retina ; tracing this towards d we come to a number of tabes cut across, dipping inwai-ds in a 
con tin nation of the same plane. 

FIG. 5. — VERTICAL TRANSVKRi^K SBOTlON OF THE VITREOrt^ HCMOR OF A Kt!«l HONTflS HL'MAN KtETUS, 

After immersion for a year in a dilute solution of chromic acid. The hyaloid canal is seen near the 
centre ; and a very obvious radiation of somewhat cnrved Hues from the wall of that canal ; the 
tesctnre wiis apt to tear in the direction of these lines. 

Flo, 6. — HORIZONTAL 8ECTI0N OF TBS: RKTIS'A, VITREOVS BUMOH, AND LKKS OF A NraE MOKTHS FtETAL EYE, 

Similarly treated. The section is carried through the optic nerve, spot of Soemmen-ing, hyaloid canab 
and lens ; the >itreous humor exhibited an uniform opacity in this section. The spot of Soemmerrtng 
is represented at a, where the retina is seen to recede from the vitreous body, and form a follicular 
pouch with a narrow neck, over which the hyaloid passes without entering ; the hyaloid canal lias 
been cut open in its hinder half, while the anterior portion remains tubular on the very surf ace of 
the preparation. ICo stem from the extremity of the optic nerve entering the canal can be difitiii- 
guished in the actual specimen, 
Fio. 7.- — FBAGMFHT OF THE TiTifKors BUJiSTAKCE OIT THE SAME EYK, scen nudcr a power of 300 diameters. 
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all the specimens, was an irregular cavity of variable size, apparently formed by breaking 
up of the tissue. In some specimens, where the circular lines were deficient, more 
transparent lines, of from ^th to ^th of an inch wide, traversed the otherwise 
homogeneous substance, from the central cavity or its vicinity towards, or even up 
to, the hyaloid. These were straight or slightly curved, and of unequal width, and 
were proved to be tubular channels by cutting them across, when their orifices became 
clearly visible. In one specimen there were nearly twenty of these near the surface of 
the section, and in all probability many more too deep for view. Other tubular spaces 
were seen in one case (fig. 4, d) passing in the curve of the concentric layers. 

In the sections carried through the optic nerve and lens, and dividing the eye into 
an upper and lower, or into two lateral halves (figs. 1, 2), a few lines of greater opacity 
were seen, preserving a more or less exact parallelism with the cut edge of the retina, 
and obviously the edges of laminae more opaque than the rest. A very slight touch 
with a pin sufficed to tear the vitreous in the direction of these lines, and to convert 
the laminae into separate sheets, and this has been done to a slight extent in one of the 
specimens figured. (Fig. 2.) In these specimens the broken central cavity comes so 
near the optic nerve that the layers are hardly to be seen there, but in front their 
disposition is not doubtful Several, and those the outer ones, run towards the ciliary 
body, and there seem to approach the very surface of the vitreous near the ora serrata, 
probably uniting with the hyaloid in contact with the zone of Zinn, as described by 
Brucke. Then those next within bend inwards towards the margin and back of the 
lens, of course behind the canal of Petit, and they appear rather to cease in succession 
at the surface of the lens than to be continued concentrically behind it, though on this 
point the preparations do not speak positively. Between the layers that pass towards 
the ora serrata and those inclining to the lens the texture seems less coherent, for in 
some of the specimens the central cavity has spread here and there in this direction, 
so as even to reach the ciliary processes and expose them to view from behind when 
the cavity is laid open by a vertical transverse incision. 

Viewed with a high power these specimens exhibit no special texture ; nothing 
but a finely granular mass appears, which is merely rather darker and more obscure 
where the naked eye detects the opaque lines. No definite streak bounds the light and 
dark spaces ; there is no evidence of a true membrane discoverable by the microscope 
within the hyaloid : as far as we can see, the light and dark layers have the same 
amorphous structure. 



Structure of the Vitreous Humor in the Foetus. 

Among human eyes were those of a still-born foetus. The vertical transverse 
section of one of them is represented in fig, 5, to the description of which the reader is 
referred. It seems to accord with the observations of Hannover. No vestige of layers 
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concentric with the retina was to be found in this or the other eye. The other was cut 
horizon tally, and the knife, fortunately, passed through the optic nenre, spot of Soem- 
merring, and hyaloid canal, so aa to show all these at once. The description of fig. 6 
contains what was observed on this section. That there was no streakiness, no radiating 
hnes in this section, is favourable (taken in conjunction with the appearance of the 
other section) to Hannover's view of segments or their plates radiating from the central 
axis. If they really exist, they would probably be invisible in the horizontal section, 
or in any antero-posterior section running along the axis, because they would be then 
seen flatwise, whereas they would be presented edgewise in a transverse section. 

With a power of 300 diameters these specimens of the vitreous show a very well 
marked but peculiar fibrous texture (fig. 7), not at all unlike that of the enamel pulp 
described by Dr< Todd and myself.'" The fibres join in numerous points, at which are 
minute nuclear granules, resembling oil-particles, but not soluble in ether. 



Actim of the Diacetate of Lead on the Vitreous Body. 

Having repeated the experiments of BiitTCKE by immersing the vitreous body of 
several animals in a strong solution of diacetate of lead, I am enabled to corroborate 
the accuracy of his descriptions, though not the deductions he has drawn from the 
phenomena observed. I followed his directions by removing from the fresh eyes of 
the Sheep, Lamb, and Ox, the sclerotica, choroid, and retina, as far forwards as the ora 
serrata, using the utmost care to avoid rupture or injury of any kind to the vitreous 
body : the eyes were then placed in the metallic solution. The hyaloid surface imme- 
diately became milky, from precipitation of the leadj and in the course of a short time 
it was of a dead white, and the vitreous humor began gradually to diminish in size. 
Some of the specimens ^ ere cut into after a few hours* immersion, while others were 
allowed to remain forty-eight hours in the solution. The time elapsing before the 
sections were made had no influence on the changes wrought within, except as 
regards the depth to which they had reached, and the result may therefore be given 
in a few words. However the vitreous was cut into, white lines were seen on the 
cut surface, parallel to the exterior; these lines were, therefore, the divided edges 
of white layers concentric with that surface* (Figs. 8 to 10,) 

In exact accordance with BRt)CKE's account, I found the white lines in the hinder 
and lateral parts more intense, further asunder, and fewer in number, than in the 
region of tlie ciliary body, where they were very fine, delicate, and closely arranged, 
so as hardly to be visible without the aid of a pocket glass. {See fig. 8.) The 
difficulty of making a clean section at this part, even with a sharp knife, in 
consequence of the tendency of the structure to be drawn before the blade, caused 
«ome uncertainty with regard to the ultimate destination of these lines in the 

* ' Physiological Anatomj/ yoL it, p. 175. 



190 



ACTION OP THE DIACETATB OF LEAD ON THE VITREOUS BODY. 



dliary region. However, after examination of many specimens, I was enabled to 
feel assured that they passed up to the hyaloid at or in front of the ora serrata, 
and did not pass round at the back of the lens, in parallelism with the anterior 
surface of the vitreous body. This being the general arrangement, I noticed in some 
specimens, of which fig. 9 was the best marked, white layers of irregular character 
behind the lens at c, and others obviously dipping backwards from the side of the 
lens, behind the canal of Petit, into the central portion of the vitreous, and there 
breaking up into fine layers, d. Others, again, followed the posterior wall of the 




FIG. 8. — THE VITREOUS AND LENS CUT THBOUGH THEIR CENTRES IN THE EYE OF A LAMB, 

Which had been steeped for five hours in a solution of diacetate of lead, after the tunics 
had been removed from the hyaloid as far forwai*d as the ora serrata. At a a the 
lines are very fine and close, and should be fifteen or twenty in number, and only 
visible with a lens. The ciliary body is not represented. 

no. 9. — EYE OF AN OX. 

Tunics removed so as to expose the hyaloid as far forwards as the ora serrata, then 
immersed in solution of diacetate of lead for forty-eight hours, and cut with a vexy 
sharp knife through the centre, a a, Ciliary body in section. At hy the dense white 
lines are thick and wide apart. At c, are indications of irregular layers of precipi- 
tate. At d, is a white lamella passing from near the lens, and subdividing in 
the substance of the vitreous body. Very close and fine lines run from the hinder 
part of the ciliary body, or rather from the hyaloid, towards the coarse lines behind ; 
others approach the lens behind the canal of Petit. 

» FIG. 10. — PROM THE SHEEP. 

Prepared as fig. 9, drawn on a magnified scale. The fine lines of precipitate in the 
vitreous opposite the ciliary body, a a, Hyaloid in contact with the ciliary body. 5, 
Light and dark lines, each ^^th of an inch wide, c, Still finer lines, which in this 
specimen wei*e not parallel to those at 5. 

canal of Petit from the ciliary body to the lens. It will be observed that the layer 
marked d corresponds nearly in direction with those which diverge from the ciliary 
body, and run up to the lens in figs. 1 and 2 from the human eye. In one section 
through the close and fine lines near the ora serrata I found the appearance delineated 
in fig. 10, where the lines c are inclined at an angle to those at b. In the specimens 
thus prepared there was usually a disposition to tear in the direction of the white 
lines, especially behind, where the lines were more opaque and wider apart. 

There can be no doubt that the white layers now described are composed of 
a precipitate of the lead. Examined with a high power the grains of precipitate 
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are obrious enough. They are scattered irregularly in the transparent tissue of the 
vitreous wherever the solution has penetrated^ but in the white layers they are 
infinitely more abundant. Still no sudden bounding line can be distinguished which 
would warrant the belief that any membrane like the basement membrane of other 
parts had intercepted the precipitate. In some parts the grains of the precipitate 
had arranged themselves on tie surface of the more opaque layers in something of an 
areolar form. 

It is easy to understand how an accumulation of a multitude of precipitated 
particles in a certain plane would, so far as their presence extended, serve to break 
up the continuity and strength of the vitreous substance in that direction ; therefore 
the splitting or tearing of the tissue along such lines adds nothing to the evidence 
afforded by the simple deposit of the precipitate for the existence of real lamellae in 
the original tissue. 

Feeling uncertain whether the layers of precipitate thus parallel to the sarface 
exposed to the salt might not be due to some purely physical cause, I procured some 
perfectly fresh eyes of Oxen and Sheep, and, before immersing them in the solution of 
the diacetate of lead, divided them right across with a very sharp instrument, with 
the greatest care to. avoid dragging, or disturbing the texture of the vitreous humor. 
Some were divided horizontally, and others into an anterior and posterior half* The 
halves were then placed in the diacetate for forty-eight hours, some with the vitreous 
upwards, others downwards. When examined at the end of that time, the cut 
surface of the vitreous, which had been in contact with the salt, was of a dense white, 
like that of the uncut surface in the former experiments, and on making an incision 
into it, white lines were found running parallel with it, just as they had been found 
running parallel with the uncut surface. To make this more apparent I have added 
some figures. (Figs. 11 to 14.) 

The descriptions appended to these figures will explain the points they are 
intended to illustrate. The conclusion they lead to is this : that the very beautiful 
and very elegant layers produced in the vitreous substance by immersion in the salt of 
lead do not depend on any corresponding series of anatomical membranes, but are due 
to a physical cause, which will probably be explained more easily by the physico- 
chemical inquirer than by the anatomist* At first sight, indeed, they seem not to 
admit of explanation by any of the known laws of imbibition and transmission of fluids 
through porous substances ; and some of my friends well versed in those laws were 
not able to offer even a probable explanation, when I showed them the preparations. 
The difference in the closeness of the layers in the hinder region of the vitreous, 
and in front near the ciliary body, may depend on some real difference in regard to 
closeness, or compactnesss, or permeability, or chemical constitution of the vitreous 
substance in the two situations. Or it may possibly depend on the diflferent access ot 
the solution to the two parts. But however such variations may be expU cable, they 
are proved, I think, by the last-cited experiments, not to depend on any difference in 
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the number or thickness of actual membranes in the two situations. The fine, close 
lines in figs. 8 and 9, and the equally fine ones in the same region of fig. 11, 6, traverse 




FIG. 11. — PROM THE OX. 



This eye was cut vertically into an anterior and posterior half. The anterior half, having 
lain forty-eight hours in diacetate of lead solution, was divided so to show the 
surface delineated, a, The line of section previous to the immersion in salt — parallel 
to this are several lines of white precipitate, coarse and far apart. 6, Other lines of 
precipitate, also parallel to the surface which has been exposed to the fluid, but finer 
and closer, c. Dense lines of precipitate, taking a different direction, and crossing 
the others. (2, Similar lines, which seem to ran up to the ciliary body, and to be 
attached there ; all the lines indicate cut edges of lamelled of precipitate. 

FIG. 12. — THE EYE OF AN OX, 

Gut into an anterior and posterior half, and the latter then immersed in diacetate of lead 
for forty-eight hours, and afterwards cut horizontally through the optic nerve, 
exposing the surface depicted. The knife has passed through many suooessive 
planes of precipitate, parallel to the cut surface, a a, which has been in contact with 
the salt. 

FIG. 13. — FROM THE SHEEP. 

This eye was cut through vertically from front to back, and the halves separately 
immersed in solution of diacetate of lend for forty-eight hours ; a new section of the 
outer half was now made horizontally, dividing it into quarters ; one of the new 
surfaces thus exposed is here represented, a a being the line of the first cut 
previous to immersion; the vitreous exhibits numerous fine and close lines, which 
are the cut edges of layers of precipitate, parallel to the surface which has been 
in contact with the salt ; they gradually diminish in distinctness inwards. 

FIG. 14. — THE POSTERIOR HALF WAS CUT FROM THE EYE OF AN OX AND IMMERSED IN 
DIACETATE OF LEAD FOR FORTY-EIGHT HOURS. 

The cut surface of the vitreous humor, when whitened by the salt, was seen to be very 
irregular, as if it had been dragged in making the section ; when the specimen was 
divided again through the centre, so as to expose the surface delineated, the retina 
was seen thrown into deep folds, obviously in making the former cut ; the lines 
of precipitate were parallel to the retina thus folded, and also to the irregular surface 
a, which had been made by the original cut. By the loosening of the retina from 
the choroid in the specimen, the fluid had probably found its way nearly equally to 
the whole surface of the vitreous mass immersed in it. 
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the vitreous substance in directions too dissimilar for us to imagine them to be the 
exponents of an anatomical lamination; but they are in both cases parallel to the 
surface preyiously exposed to the salt. 



Tlie Frozen Vitrecm Humor. 

In his later paper^ BRtjCKE draws an argument for the existence of the concentric 
layers as a true structure from the condition of the vitreous when frozen ; but in this 
I confess he appears to me to have been warped by the idea previously in his mind 
He says that when the thawing of the frozen mass commenceSj thin flakes of ice may 
be picked off from the surface, as though the ice had taken the form of the concentric 
lamellBQ while freezing. For niy own part I have been unsuccessful in finding my 
indication of the concentric flakes in this way. The ice appears to shoot in the 
substance of the vitreous in a crystalline form, quite irrespective of any structure 
existing there, and as it melts, layers and angular fragments may be got off* it in a 
variety of directions. I feel sure that the ice never takes the figure of the cup-shaped 
lamellae supposed. 



Vitreom Humor of the Bird. 

I have examined the vitreous humor of the eye of the common fowl after a 
month's immersion in the solution of chromic acid. After this period of immersion, 
short as compared with that recommended by HanhoyeRj the vitreous — as shown in 
the annexed woodcut^ fig. 15 — was found throughout rendered shghtly opaque; no 




Fia. 15* — nw^u «ti of a common fowl. 
Immersed during three weeks in dilute solution of chromic acid; section candied 
obliqtielj tbroug^h, and parallel to, the plates of the pecten j strlos are seen proceeding' 
from the summit of tho pecten, chieflj towards the cillarj hodj, but also towards the 
lens J others appear to pass from the ciliarjhody towards the lens. 

concentric lamellfe or layers, in any respect parallel to each other, were discovered ; 
but a very evident arrangement of more opaque fibres was seen extending chiefly from 
the summit of the pecten towards the ora serrata, and a few towards the lens, while 
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Others stretched from the ciliary body to the side of the lens. On attempting to 
break down the vitreous substance it tore by preference along these fibres, so as to 
leave them dissected and isolated, and they manifested a certain elasticity. The sides 
of the pecten also appeared to give off a few fibres, but only in one or two situations. 
In the bird's eye I found that the vitreous had always undergone partial collapse, and 
so become separated from the retina during the immersion in the solution. It still, 
however, adhered to the surface of the pecten, and to the ciliary body and lens. A 
thin exterior layer of the lens was hard and opaque, while all within retained its 
perfectly fresh characters. 



Vitreous Humor in Fishes. 

^ I also placed several eyes of fishes in the same solution of chromic acid, some 
entire, others with the cornea carefully removed, in order to permit a freer and 
readier access of the acid to the vitreous substance. In the former, I found, after a 




PIG. 16. — EYE OP A COD-PISH. 

The oomea was removed, and the eye then immersed in dilute chromic acid for three 
weeks ; a section was then made in the axis of the humors, a. Sclerotica, within 
which is a cellular space, h, Silverj layer, c, Choroid gland, Pigment and 
retina, e, Space between retina and yitreous body, occasioned by the collapse of 
the latter. /, The vitreous body descending in distinct layers from near 
the junction of the choroid and iris, and passing to the side and hinder part 
of the lens. The lens probably by its weight during the immersion, has 
pressed out all fluid from the hinder part of the vitreous body, and so, apparently, 
come into contact with the retina : the hard nucleus of the lens, seen in the centre, 
is not acted on by the acid; the anterior soft portion has advanced through the 
pupil. 

month, that the interior parts had not been reached by the acid, and that they were 
destroyed by decomposition. In the others, all the textures were preserved, and in 
making a section in the axis the following appearances were observed in the vitreous 
humor. It passed in layers from the region of the ora serrata to the side and back 
of the lens. The layers diverged to reach their several destinations, and here and 
there open spaces between them were cut through, which, though, ^possSbiy the lesolt 
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of the mode of preparation, yet showed the tendency of the structure to split in the 
direction of the layers. The lamination of the structure was exceedingly evident, 
Some of the anterior layers, instead of proceeding from the junction of the choroid 
and iris, which in this eye corresponds with the anterior border of the retina, were 
derived at successive distances from the suspensory ligament of the lens, which 
bounds the vitreous in front, extending from the junction of the choroid and the 
iris to the side of the lens. The explanation of fig. 16, here represented, will further 
interpret the appearance. 



General Conclusions. 

The researches now described have not been numerous or varied enough to 
satisfy me with regard to many points which it is stiE desirable to clear up ; but 
they will serve, I think, to place in its true light the remarkable phonomenon on 
which Brucke has founded his view of a very complex and artificial construction 
of the vitreous body. If I may venture to deduce a conclusion from the experiments 
I have detailed, I would say that the construction he has described is not in the 
least supported by the experiments with the salt of lead, which may be made to 
indicate a lamination in any direction at the pleasure of the anatomist; but, 
nevertheless, there remains good reason for supposing that there do exist certain 
layers in the vitreous substance, capable of being rendered visible by art, I think 
in the sections of the human eye (figs. 1 and 2), the uniformity of the arrangement 
of the layers disclosed in the neighbourhood of the lens could hardly have been 
produced, independently of a pre-existing structure, by simple immersion in the 
chromic acid. The same view is supported to some extent by the appearance of 
fig. 9, rf, which could not have been due to a merely physical cause. Then, again, 
we have the manifest existence of sets of fibres stretching in determinate directions 
through the vitreous in the eye of the bird, and the still more decisive lamellated 
arrangement in the fish, which last afibrds the most striking and conclusive evidence 
for the artificial conformation of this exquisitely transparent part that we yet possess. 
The great solidity and weight of the lens of the fish may, perhaps, be the occasion 
of this. 

It is certainly remarkable that in all specimens of the adult human vitreous 
humor preserved in chromic acid, a central cavity was discovered on making a section 
of the eye. Now, although this cavity may be regarded as a false appearance, 
occasioned by the breaking down of the vitreous substance in the central part during 
the manipulations preceding the immersion in the acid, yet its occurrence in every 
specimen would seem to indicate that this portion was of a more fragile consistency 
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than the rest, since it is more remote from sources of injury. The cavity could hardly 
be due to this portion having had time to decompose before being reached by the 
chromic acid, because the permeation of the whole mass would probably be sufficiently 
rapid to anticipate such a change. 

I may observe, in conclusion, that in a case of phlebitic ophthalmitis, in which 
the vitreous substance was filled by inflammatory exudation corpuscles, the yellow 
colour derived from the deposit gave no indication of lamellas, but made exceedingly 
evident a flattened cavity in the central part of the vitreous humor, capable of 
containing a pea. {See Case M in the Appendix.) 
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APPENDIX, 

CONTAINING NOTICES OP A FEW MISCELLANEOUS CASES OP OPHTHALMIC 
DISEASES, CHIEFLY ILLUSTRATIVE OF POINTS REFBRHED TO IN THE 
FOREGOING LECTURES. 



Case A. — Small intractable Ulcers of the Sclerotica. 

(Partly from the notes of my friend Mr. Wtatt.) 

Jaly I3th, 1848. — John Kempster, eat. 38, a hoase-painter, of slender frame, looking sallow and 
out of health (but never having suffered from colica pictonum), had had slight opacities from his 
youth, with some dimness of sight in his left eye. Five weeks ago had a lacerated wound of the right 
brow, and while this was slowly healing, the eye became painful, and discharged much hot 
watery fluid. He, however, continued his work until last week, when the great pain obliged him to 
desist. 

There is now a deep round ulcer, about the size of a mustard seed, all but through the sclerotica, 
over the ciliary muscle, close to the lower border of the cornea. It looks just as if a small piece had 
been punched out, the edges abrupt and yellowish, with considerable redness of the surrounding 
conjunctiva and sclerotica : but no chemosis. The iris and aqueous humor are healthy. On the other 
eye there is a yellowish deposit in the conjunctiva and sclerotica, in the horizontal axis, close to the 
cornea, on the outer side, with a little vascularity around. This seems an early stage of what has 
become an ulcer in the right eye. Tongue clean ; bowels con6ned ; appetite very bad ; pulse 80, cannot 
sleep at night. Lunar caustic to the ulcer. Drops of the same (1 gr. to the ounce) every morning. — 
Pil. Purg. C. gr. v. every night. Quinine gr. j., three times a day. 

17th. — ^The hole now filled to the level with yellow non- vascular lymph. Aching, shooting pain in 
brow.: — Repeat. 

20th. — The lymph gone, and the ulcer as on the 13th. 

24th. — The ulcer deeper in the centre, where a dark point seems to indicate its complete 
perforation to the pigment. Aqueous chambers still natural. The surrounding vascularity less, and 
purplish. The yellow spot in the other eye is more distinct, contains no red vessels, is not raised, but, 
on the contrary, slightly depressed, as though the conjunctiva were superficially ulcerated over it. Has 
been living low for three weekfl, being out of work, and is besides much depressed in spirits, having six 
children dependent upon him. — Repeat. 

27th. — Has obtained more nourishment. There is some attempt at filling up the gap, which 
occupies a wider area. The ulcer on the other eye deeper, engaging the sclerotica. 
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After this he went into King's College Hospital for three weeks, and under a more gencroas diet 
and quinine, the ulcers appeai^ed to be rapidly healing. On leaving the hospital, however, he became 
again reduced to a very poor diet, and six weeks afterwards (October 5th) was as follows : — The right 
eye without morbid vascularity ; the original ulcer about half filled up : its base semi-transparent, 
unlike the surrounding sclerotica, and with pigment appealing through. The left sclerotica generally 
pink ; the conjunctiva considerably injected. A yellowish non-vascular iufiltration into the sub- 
conjunctival tissue at the seat of the former ulcer (in the horizontal axis, on the outer side, close to the 
cornea) ; and above this at the distance of one-eighth of an inch, also at the confines of the sclerotica 
and cornea a new ulcer in both textures, circular and deep, like the former ones. Internal parts 
natui*al. Aching pain in this eyeball. Tongue clean ; appetite good. Battley's Liq. CinchoneB was 
freely given, and the Nitrate of Silver drops resumed. 

October I2ih. — The ulcei*s remain the same, but there is much more inflammation of the sclerotica 
and conjunctiva, with pain and mucous discharge. 

On the 17th he was taken into St. Thomas's Hospital by my fnend Mr. Dixon, and remained there 
till the 26th December, having been treated during that interval on a strictly tonic plan. Other ulcers 
had formed, one on the right cornea, but he was altogether in a very much improved state, when he left 
the hospital at his own desire. 

On the. 28th December I made the following note : — ''There is now a transparent substance filling 
up the hole in the right sclerotica (the original ulcer), and the other ulcers on the left have healed with 
little mark. The right iris and lens are in contact with the cornea, and I suppose there must be a 
fistula corneas, but I cannot detect its exact situation. This cornea is slightly and irregularly nebulous, 
and presents some unevenness of surface at the lower and inner part." 

A month after, having been again living very poorly, a new ulcer had formed on the right sclerotica, 
with intolei*ance of light. The aqueous was regenerated, but the cornea continued a little cloudy. 
Treatment according to the same principles was repeated. 



Cases B. — Sloughing of the CoBNEis in the Collapse of Scarlet Fever. 

Five boys of one family had scarlet fever during the autumn of last year, when it was so generally 
fatal. Two lost their sight by sloughing of the cornea), within a week of their seizure. Of these, one 
died ; the other was brought to me some time afterwards, with the globe sunk, and without the least 
perception of light. Of the three others, in whom the eyes were not affected, one died, the other two 
recovered. 

There was no previous debility discoverable in these cases to account for this unusual destruction 
of the cornea). 



Case C. — Central Ulcer of the Cornej: — Healing slowly, without the Development op 

Vessels. 

A boy, 8et. 7, of rather feeble health, had slight ophthalmia, with a small speck, for which the 
ordinary treatment was adopted, but without good result, and after four months, a small central ulcer 
was found on the cornea, attended with much lacrymation and intolerance of light. It waa carefully 
treated with nitrate of silver, alteratives, sedatives, and tonics, but at the end of a month remained 
without action, deep, clear, and without vessels. Bark and steel were freely administered and agreed 
well, and under their use an almost imperceptibly slow improvement took place, until, in about three 
months, the health was completely restored and the ulcer healed, leaving a dense opacity accoiately 
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limited to the affected spot. The healing pracess had been unacgompauied with the formation of 
any vessels in the cornea, or even with any nebulosity beti^een the nicer and the margin. 
Perhaps thia would not have happened if the nicer had been nineh nearer to one side than 
the other, so as to attract the material of repair from some definite portion of the neighboaring 
bloodvessels. 



Case D. — Sloughing of the whole Cohnba, from acute Inflamhatioit — Retextion of the Lens by ith 
ScJ^PENsonv Ligament— SuBKEQiiiiKT pRociKEss of the Rkparative Action, 

October 2nd.— Sarah SreNNiNa, f©t. 52, a charworaau» snbjcct to chronic ophthalmia for five yeai^ 
(after cry alpelas of the face), eighteen days ago had a violent cold in the right eje the lida were 
swollen and cloaeil, and she anffered great pain. She was immediately treated by a snrgeon, bat 
when she came under my care, five days ago, the cornea was nearly all detached in a slongbing 
state, and she was very weak and low, I treated her with bark, Do%^er's powder at night, and soothing 
applicntions, 

To-day she is in rather better health. The eye presents the following remarkable condition : 
considerable cheraosisj the entire cornea is gone bj slongb, and the iris and lens are exposed, forming 
the front of the globe. The iris is covered with a thin film of yellow exudation in the outer two- thirds 
of its breadth ; the inner third, round the pnpil, retaining its natural dark brawn aspect. The 
pupil (O) ^3 occupied by the front of the lens, which has %t$ fiaiur^il transparmci/. The ii'is is cJDiiieal, 
the pupillary border being projected by the leaa, which pushes forwards from behind. It is singular 
that the lens has not escaped, Kot withstanding the transparency of the lens, she has no perception of 
light with that eye. She has no pain in the ball, only in the brow. Delicate pressure on the ^-lobe 
movers the iris gently on the lens, and shows that the two structuroa are but loosely adherent, or simply 
in contact. 

She was admitted on the 6th : the lens did not appear to have escaped. The same system was 
pnrsued, The ii'is became gradually covered with a thicker, and at length vascular, layer of soft 
lyraph, obscuring the true texture. At first the pupillary border was simply fringed with yellow 
lymph ; this lymph became red with vessels, and then throw ont more on its border, and so on till the 
pupil (or rnthcr the capsule of the lens behind it) was covered over with organised membrane^ only 
differing from the rest in not having the dark iris behind it. By the 23rd October the whole front of 
the globe had become flatter, and she suffered hardly any pain, 

Kov, 2nd, — The new (roni to the iris is contracting in circumference. The pupil is marked by a 
dark spot, into which sinks a small vein, fonned from vessels of the new tissue, whieh arc supplied by 
one of the anterior ciliary arteries* No pain, 

9th. — The new covering of the iris is rapidly contmcting. The front is flafc, and the softened globe 
is beginning to get squared by the passage of the recti muscles. 

Dec, lUh. — The new front is now about Imlf the size of the original cornea, and not further 
contracting. No pain, and hardly any irritation, 

Jan. 25th. — No further changer no irritation. Dismissed. 



Cah E.— CaBOirtc Ulcer of the Cornea, presextixo the appearakci: of Concentric Rings— 
Pesfobation— Escape of this Aqcboits Humok— Cube without Adbercoit of the Iris. 

28th Feb,^ 1848. — Isabella Ash down, rot, 5, has a perfectly circular conical ulcer on the right 
cornea, in which there is an appearance of concentric rbga, alternately opaque and transparent* It is a 
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little bolow and outside the centre of the cornea. The iris acts freclj. She was healthy till two 
months ago, when her father states that she caught cold in her eye. Tongne clean ; appetite good ; 
bowels open ; pnlse weak; no thirst; skin cool. Sod. c. Cinch, gr. v. b. d. ; Oatt. Arg. Nitr. b. d. 

March 2nd. — The deepest and most central point of the ulcer has given way, and the aqueouB has 
escaped, the iris coming into contact with the cornea and a point near to its pupillary margin falling 
against the ulcer, without prolapse. General symptoms the same. Very little vascularity around the 
cornea, none in it. On the application of atropine to the conjunctiva, the pupil dilated, and the iris 
was drawn away from the orifice in the ulcer. Rep. Gutt. o. n. ; Extr. Belladon. supercil. o. n. ; Sod. et 
Cinch, gr. viii. b. d. 

March 6th. — The aqueous humor restored: pupil dilated. The ulcer healing, opaque, without 
concentric rings. — Rep. 

1 3th. — Edges of the ulcer smoothed off ; surface opaque. 

20th — Ulcer healed, except in the centime : the healed margin and the unhealed centre both 
opaque. — Rep. 

In another fortnight the cicatrization was complete. 



Case F. — Intbactable Ulcer of the Cornea, perforating at one point, and afterwards slowly 

destroying its whole anterior sokfacb. 

George Noble, eet. 52, a married man, of rather sallow complexion, who had rheumatic fever when 
13 years old, and has since been subject to rheumatic pains, but otherwise of good constitution, had 
iritis of the right side in 184?5, but rapidly got well under cuppitig, blisters, and mercury. About May, 
184;7, he had another attack in the left eye, from which he recovered by similar treatment, no less 
promptly, under the care of the same able surgeon, Mr. Holthouse. In February, 184j8, he was again 
seized with severe inflammation in the same eye (the left), which appears to have involved the iris, but 
was at the same time attended, either at first or at an early date, with a curved ulcer at the inner 
margin of the cornea, which at length penetrated to the aqueous humor, and led to prolapse of the iris, 
and displacement of the pupil inwards. All the remedies which are usual in such a case were 
judiciously employed, and the perforation closed, but still the ulcer remained, and even enlarged in area, 
spreading upwards and downwards within the margin of the cornea, till, in May or June, when I first 
saw the patient with Mr. Holthouse, it was in shape like a quainter moon, its pointed extremities 
reaching over beyond the median line, and threatening to encircle the whole cornea. As caustics and 
astringents had been employed, and bark freely administered, and, as on a careful examination of all his 
secretions, nothing wrong could be detected, it was hard to discover the reason of so obstinate a form of 
ulceration, or to devise a rational treatment. There was no syphilitic or other specific taint. As he 
was suffering much pain, opium was given freely, with sarsaparilla, and the iodide of potass internally, 
and mild solation of nitrate of silver to the ulcer itself. 

No relief being felt from this plan, he came under my care at the Ophthalmic Hospital in July. I 
then left ofF all local applications, and gave him Ext. Conii et Pil. Hydr. Chi. C. aa. gr. v. o. n. with a 
bitter Decoction. At first a favourable change appeared to be taking place ; the ulcer had a cleaner 
surface, and was smaller ; the irritation was less ; there was still a dull, muddy vascularity of the 
neighbouring conjunctiva and scleTOtica. 

Aug. 3rd. — The ulcer is about the same in aspect; the edge, towards the centre of the cornea, very 
sharply defined ; less constant pain, — but a sudden sharp pain now and then seizes him, as if something 
was in the eye, probably from friction. A new ulceration is appearing on the outer and lower border. 
The congestion in the vicinity of the old ulcer has a venous character ; and one large vein courses over 
the base of the ulcer. Oums very slightly sore ; tongue clean ; appetite very good ; pulse quiet and 
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regular. He hag worn coaDtenauce ; bas been out of work seven months, and rather badly off for food. 
— Liq. Cinchon. gtt» xv. t. d, ; Ext, Oonii^ gr, t. o. n. ; Gott, A, N. o. m. Good diet ; Beer* The eye to bo 
coyeFod with a light wadding to prevent friction of the lids, 

lOtb, — Decided relief from cloanre of the lida j but the ulceration ii slowly extendmg. The two 
Elcers have coalescedj and all but encircle the comea.^ — Rep, Liq, Cinch, gtt, xx* ter die. 

Sept, 7th*^ — More irritation. The nlc«r ©ncroschea slowly on the central part of the cornea, 
but is not so deep ; and at the inner border is healing up to the level, and contains large veina.— Castor 
Oil to be dropped in frequently to diminish friction. An issue in fche temple, Contanne the Bark and 
Hemlock, 

14th, -—The eye has been *'very easy/' The ulceration is not deep, and vessels shoot into it. The 
central portion of the cornea, which has been hazy, is clearer*— Ri^p, 

21st,— Steady improvement* The mlceration does not spread, but is filled up nearly to the level of 
the central part, which is clear. The ulcerated part is defined by an abrupt line from the healthy 
cornea, and is opalescent. On the inner side, in the seat of the original ulcer, it admits of our seeing 
the iris through it. 

2Sth, — More iiTitability of the eye, and pain in the cheek. The ulcei-ated parts^ though not so 
deep, are more extended, and occupy ail but a central poi^ion of a qnarter of an inch wide, — Bep, Pulv* 
Ipecac. 0, gr, viii, o. n* 

Oct. 23rd, — Little alteration. The eye has been, on the whole, quieter; but every now and then 
becomes more inntable for a few days. Still has the issue. — Rep, 

30th. — More aching pain in the globe* The ulcemtion is nowhere deep, only slightly below the 
level of the remaining cornea, and looks like a very old Tascular lea coma, having vessels of 
considerable size running into it from the conjunctiva and sclerotica. The remaining non-nlcerated 
portion is more opaque. There is nothing new in hia general state, and no new injection of 
the eye. 

Kov. 8th,— The remaining portion diminishes by encroacbment of the ulcer, which still exhibits no 
tendency to advance into the deepest layers. A vessel from the outside shoots into the central part, 
which is quite dull, 

27th,^ — He suffers much less irritation j has had no sharp or severe pain for some time ; sleeps very 
well ; feels very well j no bulge of that portion over which the ulceration has extended ; the ulceration 
BtiU slowly spreads. 

Jan, 25 th, 1849.^ — There is now but a small point of the cornea of its original level ; very little 
irritation. 

Feb, Ist, — The whole original front of the cornea now gone. The new surface is opaquej smooth, 
jn a level with the conjunctiva Bcleroticflp, and traversed with a few large purple veins. An ulcer 
occupies the spot where the leat remnant of the original snrface was situated, and tbi-eatens to 
perforate. 

March 1st. — This ulcer continued stationary for a few weeks, bnt is now nearly healed. The 
cornea has its natui^l curvature, though formed only by the posterior layers, fortified by leucomatous 
deposit and vesaels* Though it is very opaque, he can distinguish large objects. The eye gives him 
no distress. The irritation appears to be permanently subsiding. 

Case G. — Chuonic VEsicmou of the Cornea, in ah Ete the seat of slow Disoeqajcizino 

ACTIOJT. 

(Under the care of Mr. Dt^iON,) 

Feb, 7th, 1848. — Lvcy Dudoion, mi. 48, a phlegmatic, pale- looking, neiTOUS woman, older in look 
than in years, has had glaucoma, with cataract and staphyloma sclerotica of the left eye, for three 
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yeai*s. The right eye has for a year been gradually becoming impaired. The deep-seated yesBela are 
large, and easily fill on irritation ; the pupil is large — irregular ; sight yerj dim ; has had scintil- 
lations, &c. 

The cornea is perfectly clear ; but the epithelium over one-fourth of the area, near the centre, is 
loosened from the cornea, with a very little fluid beneath it, as in a vesicle. When the lower lid is 
pushed upwards, against and over the cornea, the loose epithelium is wrinkled, and bulges with the 
fluid behind it. When the front of the cornea is untouched, the epithelium lies smooth, so small is the 
quantity of the enclosed fluid. This affection seems a consequence of general impairment of nutrition 
in the organ, and not of any inflammation in the cornea, which is quite transparent. I have seen the 
same state in seveitd other instances. 



Case H. — Acute Glaucoma; subsequent slow Disorganization of the Corneie; and (in one Etb) 
Escape of the Humors and Retina. Examination of these Structures. 

Juno 26, 1848. — ^Mart Kilby, est. 54, was led to the Ophthalmic Hospital, having been totally blind 
* for nine months. She had suffered from bad health for some time, with occasional slight dimness of 
sight, when she was taken ill in the street, with some head affection, of which she does not giye any 
distinct account, but it was unattended with paralysis or loss of consciousness. Being taken home, she 
found herself totally without sight next morning, and she has not had the least glimmer since. The 
attack was attended with great pain in the temples, which has been, and still is, her principal grierance. 
She kept her bed for seven months. 

Present State of the Eyes, — The cornea dewy, as though breathed upon; scleroticao contain 
large congested vessels ; irides brown and slate-coloured ; pupils dilated, irregularly oval, and fixed ; 
lenses greenish and semi-opaque. She has constant pain in the brows, or, if not there, in the occiput, 
aggravated at intervals. 

Appetite very good ; bowels regular ; tongue clean ; usually sleeps welL Tartar emetic ointment 
to the temples ; Haust. Pot. lodid. bis die. 

Oct. 2. — Less pain in the brows ; irritation of the right globe from vesication of the conjunc- 
tival epithelium of the cornea, a portion of which is detached. The rest is dim. — GuttsB Zinci 
Sulph. o. m. 

30th. — ^The right cornea opaque: its surface dim, especially near the centre, with more 
inflammation. 

Dec. 2nd. — The right cornea thickly nebulous in the inner half, vnth imperfect pannus. The 
left cornea is in process of slow disorganization ; the anterior layers are loose and flaodd, as though in a 
state of slough, and yet they do not separate. On the outer side there is a semi-circle of opaque jello'w 
deposit in the lamellsB, a little way from the margin ; there is also much chronic vascularity of 
conjunctiva, and tendency to chemosis. Much pain in the left eye, and some in the right. That in the 
left eye and brow is sudden and darting, night and day, and often so severe as to cause her almost to 
start from her chair ; yet her appetite is good, and she says she is pretty well in health.? — ^Bmp. 
Lyttae pone aur. sinist. ; Ung. Hyd. c. Opio supercilio. 

11th. — She reports that on the 9th, as she sneezed, the left eye burst and bled, with severe pain. 
1 find the cornea has given way at the point previously sloughing. The whole cornea, except a narrow 
rim, has separated, leaving the iris exposed, with the lens pressing forward, but not apparently inclined 
to escape. In this state of things, as she was suffering very much, I thought it might relieve her much 
to remove the lens, which I accordingly did, leaving the capsule in situ. The capsule was of quite 
homy consistence, and when incised the soft substance of the lens escaped, looking neariy of its proper 
transparency. The nucleus, I think, remained in the eye, for as a little vitreous humor was begmning 
to escape, I desisted from any further attempt to extract it. 
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— The eye hm beon much easier eiace the operation. It continiieB to discharge^ but no blood. 
Still mach headache. She was now receiTed into King's College HoBpital. 

Doling her stay here she was still a great sufferer from aching and throbbing pAin in the brows, 
chiefly the inght ; and in the conrae of about a fortnight (Dec. 29th )j the right cornea ga?e way as the ' 
left bad done, hut in this instanoe the separation of the slough was attended with forcible proti^uaion of 
the lens, the whole vitreous humor, and the retina* Gon&iderable hB&morrhage attended this grave 
accident, but it was readily arrested by slight compression of the lids. By the pi-ompt zeal of Mr* 
S* J* A. Salter, the house sui^geon, who was at once called np by the nm^e» and found the protruded 
parti on the patient's cheek, I was enabled to examine them when perfectly fresh, and as such 
opportnuitiea ai^e very rare, I shall relate the exact condition in which we found them* 

The Imis could not be found* The vitreous humor was perfectly pellucid — neither yellow nor green 
— and of its nataral oonsisfcence. The hyaloid membrane was also natural in apjiearancse. In the 
substance of the vitreous near the hyaloid were seen a few in-egular grannies. 

The reiina had to the naked eye very much its oi'dinary appearance* Under a high magnifying 
power, its outer surface presented in some places the usuol series of the rods (a), and 
bulbs (h}f of Jacob's membrane in their natural arrangement and proportions, but in others, certain 
departures from the healthy condition were noticed, which are imperfectly represented in the woodopt, 
fig. 33. 



a, Ends of the rods, Bulb of Jacob s 
mcEnbrane. c. Light space apparently 
formed by the coalescence of several 
bmlbs. Large circular light space, e, 
Another with included caudate bodiea. 



FIG. 33.— EXTERNAL VIEW OF A PORTION OP THE KKTINA (CASB OF GLATJCOMA). MAGNIFIKD 

350 DUMETERS. 

There were numerous transparent spaces among the i-ods, some seeming to be formed by the 
running together of adjacent bulbs (c), others by the gi*eat enlargement of the bulbs, or of the beds in 
which these had rested (d). These latter large transparent spaces seemed to occupy nearly the whole 
thickness of the retina, where they were close together ; the retina looked cribriform. They were 
occupied by transparent fluid, in which lay a few small and very delicate caudate bodies, like small 
caudate nerve- vesicles, but without nuclei (e). 

In the middle of January she left the hospital, still suffering a good deal of pain in the region of 
the brow. 




Case L — Svmhetkjcal Opacity op both Oosni^, exthndiko hobtzoktallt over the Cfnteal Region, 

AND obstructing YlSION ; CONSISTFNG OF AN EaBTHY DePOSFT LIMITED TO THK AKTERIOR ELASTIC 

Laaiina, and sctccessfdllt removed bt Opebatiok, 

Jahes Kemp, set. 55, for forty years a house -painter, a man of healthy eonstitutSon^ but of late 
reduced by deficiency of food, arising from want of power to follow his occupation, came under my care 
in January, 1849* On each cornea was a horizontal band, of brownish opacity, extending from side to 
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eide, and eo much broader opposite the pupil bb oomploteljr to hide it from riew, tmleis the popil waa 
dUatad, or waa examined either from abore or below^, thwjngh the »till traiidpareni; oomea. Both iho 
iris and the pupil could then be seen to be perfectly natural and aotive. When the papila were 
'considerably dikted, he obt-ained Bome useful viaioup eepacLalljr with the left eje^ where the opacity waa 
not quite ao eitensire as on the riglit. The opaque part waa verj finely mottled with dark date, aomo 
of which were only to be seen with a lens : its margins were shaded off mther abrnptly, and the oom^ 
beyond them waa perfectly clear. The opacity had the appearance of occupying n superficial posiliont 




riG> S4, — LEFT F.TB OF KEMP, SROWING THE APPEARANCE 0¥ THE OPACITT, WHEN THE PCPIL 
WAS RATHER MORE THAX USUAL T.Y DJtiATBB. MAOKrFIED TWO DlAMBtlHH, 

He could then see his way about, the light entering above the opacity. Drawn by Dr* Wbstitacott. 

and of being very alightly raiaed, but the aui'^face reflected the light aa brilliantly m other parts. The 
shape of the opaque tract was peculiar in being slightly inclined downwards from the inner side^ so 
that ita lower edge in each eye coiTeepouded exactly with the margin of the lower ltd, when the eyea 
were directed to a near object* The inner end of the opacity in the left eye waa traversed by a narrow 
line in which the cornea was as transparent aa ever* 

The singularity of these opacities led me to inquire particularly into the man's history* He had 
had an ophthalmia teu years before, lasting only a fortnight, and leaving no blemish. After a period of 
about three years, his wife noticed that he had a speck on each eye, but m his aight was perfect, he 




FIG, 35. — RIGHT EYE OE KEMP, AFTER THE RfiMOYAL OF THE OPACITY FROM OVER THE PUPIL, 
WHICH IS HERE BOOWN OILATED MORE THAK OROTNARILY. MAQNinED TWO niAMEtKRS. 

From a drawing by Dr. Westhacott, 

donbted it. After two or three years more the a pecks were more evident to others, and he began to 
find that in a strong light his sight was clouded, so that he applied for relief at the Ophthalmic 
Hospital, and remained a patient there for aljout two years, during which he was treated with drops 
and lotionSf but rather got worse than better r in fact, the opacity seemed con Armed and 
incurable^ and was steadily encroaching over the front of the pupil. Within the last year he 
has been quite thrown oat of work, able to see only in an obBcnre light, and then only objects on 
one aide. 
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Like those who had preTiouslj aeen liim, I regarded these opacities aa indeliblej but as he came 
from time to time, it oocuiTed to me to make an attempt to shave off a portioa of one of them, in ordfi]* 
to examine its nature more completely. I accordingly made the patient come from the hospital to my 
hanee, where I conld at once place any particle I might be able to detach under the microscope* The 
first scratch with the point of the lancet on the right eye (Januaiy 20th) detached the epithelium, 
which seemed healthy, and brought me down npon the opacity, which felt hard to the instrument, and 
hod a smooth Burface. In scraping and trying to slice off a thin film of it, a thin flake cracked off and 
separated, leaving what seemed a hole through the cornea ; but the aquoons did not escape, and I 
then saw that the pupil was visible through the perfectly ti*ansparent lamellated texture, behind the 
opacity* It was now easy to chip off the opaque film over a apace cor ree ponding to the 
pupil, and when this was done he could see lar^e letters plainly, for the exposed surface wms nearly 
smooth. 

The pain attending this little operation was great, and the poor fellow fainted ; bmt the subaequont 
inflammation was slight, and in a few days the epithelium was restored, without any return of opacity, 
and he could sec very much better. 

The fragments which had been removed became of an opaque white when dry, and when examined 
under a sufficient magnifying power presented the appearance of an aggregation of rounded, highly 




Earthy deposit on the front of the cornea* Magnified 
about 150 diameters* Epithelium oovering it in * 
healthy stat«* 



FIG 36. — CASi or KEMP, 



refracting grains, disposed in a sort of network. They all lay neai'ly in one plane, and the epithelium 
which had covered them was pei-fectly healthy. 

Having a vague notion, derived from the shape of the opacities, that the deposit might possibly 
consist of some material exhaled from the paint he had so long used, I requested my friend, Professor 
MtiLBK, to examine it with chemical tests under the microscope; and, though the result did not boar 
out my eonjectnre, I shall give it in Dr. Millke*s own words. 



" Chemical ExaminaHm of a Superjtcial Deposit upon the Corttea. 

" Jan, 22, 1849. — Placed in acdic add, the granular matter very slowly dissolved out of the tissne 
containing it. 

** Mydrmhloric acid attacked it briskly, attended with effervescence, and completely dissolved it. 
Ammoniaj added to the hydrochloric solution, caused an amorphous coherent precipitate, 
mixed with a few of the well-known serrated stellate crystals of phosphate of magnesia and 
ammonia* 

" Oxalate of ammonia, added to the preceding, produced a uniformly diffnsed, coarsely granular 
precipitate of oxalate of lime. 

Hydr(mdfhatQ of ammonia produced no blackening, showing the absence of lead. 
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" The deposit, therefore, appears to consist of the sameiogredientBas ordinary bone^yis., phosphates 
of lime and magnesia, with a considerable proportion of carbonate of lime." 

On the 22nd February, the area exposed by the operation on the right eye remaining clear, I 
performed the same operation on the left, and with precisely corresponding results, so that in a few days 
afterwards ho could see almost as well as eight years before. With this eye he could, in fact, with 
some care read the type called " Pearl type " — viz. (Lo»do«.) 

The above case is one of those referred to in the Lecture (p. 133), as of a brown tint, chronic course, 
non-inflammatory origin, and liable to affect both comete at the same time ; and I thiuk it is evidently 
seated in the anterior elastic lamina, as there surmised. I had seen four or five examples of it, but had 
till now deemed it irremediable. The issue of Kemp's case I am anxious should be known, because there 
are probably many similar ones scattered over the country given up as incurable, and yet within reach of 
this method of relief. 



Case J. — Symmetrical OPACiirEs, vert similar to the last: removed by operation. 

(This case was treated by Mr. Dixon, to whom I am indebted for the follomng notes,) 

J. T., a cabinet-maker, eat. 58, applied at the London Ophthalmic Hospital, October 16, 1848, 
complaining of dimness of sight, which had been gradually getting worse for the last six months, until 
it had entirely prevented him from following his trade. His eyes, when cursorily viewed by a person 
placed directly in front of him, seemed to have no pupillary apertures ; but on closer inspection it was 
found that this appearance was produced by a transverse, opaque band, passing along the equator 
of each cornea, so as entirely to hide the corresponding portion of the iris. These bands were of a 
brownish tint, closely resembling that of the irides, about a line and a half in breadth, and gradually 
shaded off at their edges, leaving the upper and lower portions of the come» perfectly traniiparent, 
through which an oblique view of the pupils could be obtained. These were rather small, but perfectly 
normal, and the patient could readily distinguish an object placed above or below the level of the eye. 
Except the opacities of the comeaa, no morbid appearance could be detected in either eye ; and the 
patient stated that there had been no inflammatory symptoms during the time the dimness had been 
coming on. 

Counter-irritation, by means of issues in the temples, stimulant applications, and mercurial frictions 
around the orbits, having been employed in succession without any result^ I tried to remove the 
opacities by operation. On February 19th J carefully scraped off the epithelium from the centre 
of the right cornea, and found a very thin layer of hard matter beneath it. This was closely united to 
the proper substance of the cornea, and could be raised from it only in small flakes, and with 
considerable difficulty. When this opaque deposit had been entirely scraped off, the cornea beneath 
it was found to be perfectly transpai*ent. The patient complained of extreme pain both during and after 
the operation, and 1 applied to the denuded surface a drop of castor oil, which 1 have always found to 
be the most soothing application in those very painful cases in which the epithelium has been scratched 
or roughly stripped off from the surface of the cornea. 

By the Ist of March the irritability of the eye had subsided, and the spot where the opacity had 
been removed was covered with new and perfectly transparent epithelium. 

[In the following week Mr. Dixon repeated the same procedure on the left eye, the result of which 
was a very great improvement of vision, and a restoration of the cornea in front of the pupil to its 
almost perfect transparency. The fragments removed became opaque when dry, like those in Kemp's 
case, and on being chemically tested by Professor Taylor, were found to consist principally of lime, 
either in the state of phosphate or sulphate.] 
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Casi K.— Peutitratiko Wound op Qlobe, followkd by destktjgtivb Inflajimjition ih that Eyk, and 
coksrdkhable damaoe to the othbb ; iltustbatina one tariety of corneal opacmr, 

(FroTfi, the notes of tay friend Dr. Grieye.) 

Aug. 3rd, 1846. — F. G., 42, a poor woman, reduced m health and spirits hj repeated ill-nsage 
on the pBi-t of her husband » received a blow on the left eje from a teacup, which he thi^ow at her in 
a state of di*nnkenneas. The wonnd bled profuBely, and was very painful. No treat men t was pursaed 
for ten daje, when she applied at the London Ophthalmic Hospital. There was a penetrating wound, 
half an inch long, through the sclerotica and choroid on the outer side, and a clot of blood behind the 
lens, which remained ti-ans parent. The iris was adherent to the lens on the side of the wo and, and she 
was l-otally without sight in that eye* — Active treatment being oat of the j^uestionj Mr* Bowman applied 
a blister and fomeutatioaia, 

13th. — The wonnd is healed, with onlj a slight collapse of the globe. The lens is transparent^ and 
there is a slight glimmer of light. She is suffering from poor diet, and anxiety abont her children. — She 
now took quinine and better fare, and improved considerably in health, but the eye got no better* 

Sept. 24th. — Lens opaque towards the outer sidoj where the ix-is adhei-es j iris tnrbid ; vision almost 
entirely gone : she cau just distiognish where the window is, and a hand passing acrosa. Much pain in 
the eye,— Himd. ; Mist. Ferri C. 3j, bis die. 

Oct. 8th. — ^The lens now opaque. 

15th. — The anterior chamber appeai-s to Ije encroached upon by the ii'is, which is pushed forwards, 
probably by the deposit of lymph on the ciliary processes. The right eye has been getting dim for 
a fortnight. Its cornea is now covered in the central region with minute circular specks. The pupil 
is bordered with a black rim of urea, and the contiguous part of the capaale seems muddy* Under the 
influence of atiopine the pnpil dilates, leaving, however, on the front of the lens a circular line of 
dirty -looking lymph, corresponding to its former position* Vision is improved by the atropine, as the 
cornea is clear except in the centre. She is very feeble and depressed.— Bep* Mist Ferri C. ; Ext. 
Belladonnee supercilio dextro. 

22iid. — Right lens now perfectly clear j specks on the Hght cornea as before. The left cornea 
presents lai-ge spots of opacity, like mould- spots. — Lot* Aceti, 

Nov. I2th. — The left cornea is now almost completely obscured by opaque deposit of the same kind 
aa before, but in larger flakes. The sight of the right eye is much impaired i though this lens is cleart 
the com^ is still studded with a dense cluster of very minnte but distinct round spots as before*^ — Rep. 
Capt. Ammon* Carb* gr* v* bis die ex Infus, Gent. 0. 

Dec. 3id. — The opaque deposit has disappeared from the left cornea. The pupil is full of lymph, 
and the lens bulges forwards, with great pain. — S. Quin. Disnlph. gr. ij» bis die* Hyd* c. Cret, gr, ij. ; 
Pnlv, Doveri, Dss. o. n. 

Jan. 2Ist.— There is less pain, but she still Buffers much in the night. — 9> Potass. lodid* gr* iij. \ 
Decoct. Sarzje, Jij* bis die. 

Feb. 18th. — The left eye is now in a quiet state, and without pain. The overcharged vessels ai*e all 
diminished in size. The pupil is still occupied by a yellow mass, which seems to be the lens covered 
with a lajer of lymph, which is indisposed either to be absorbed or to become vascular. The margin 
of the pupil, however, adheres to it, and seems to send a few minute vessels a very little way into it. 
Vision^ of course, entirely lost in this eye. 

The morbid changes in the right eye seem to be at an end. The cornea is still dotted with dark 
brown and very small circular specks, not very obvious without a gla^, and the deeper textures 
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are probably impaii*ed, for she cannot see small type, or to thread a needle. General health much 
improved. 

She continned in attendance for several months after this, bnt no farther change occurred in 
either eye. It was impossible to ascertain with certainty in what part of the corneal textures the 
minute specks above described were situated. 



Case L. — Warty Opacity of the Cornea, relieved by operation. 

July I3th, 1848. — Mrs. Goldsmith, eat. 38 : has an old-standing prominent opacity of the right 
cornea, lying in a transverse position just below the centre, and extending completely across, 
corresponding to the interval between .the lids. The iris is adherent to it. It followed a severe 
ophthalmia four years ago. The lids seem to have moulded the opacity, for it ceases abruptly above, 
at the line which the margin of the upper lid forms when partially closed, and this lid in passing 
down over the cornea seems to be stopped by coming against the prominent edge of the opacity. Its 
surface is rough, like that of a soft com. Its prominence seems to fret the lids, and keep up chronic 
inflammation. She has been in attendance for a year or more, and finding no benefit from various 
astringent applications, I about six months ago shaved o£E a very thin Uyer from the surface, expecting 
to find papillsd developed, as in the case of a similar looking opacity in the eye of an animal which 
I had examined, but I could see nothing but thickened epithelium. 

a a. Basement membrane, b Capillary loop. 
c c, Nuclei within papillaB. Conjunctival 
epithelium. 

FIG. 37. — horizontal section of a warty opacity of the cornea, magnified 150 diameters. 

To-day she presents herself with the opacity as above described. She thinks the removal of the 
former portion has diminished the prominence, and I think so too. I have therefore now sliced 
o£E the opacity down to the level of the healthy cornea. The cut surface bled at numerous points 
(blood oozed from the whole cut surface); and when I examined the slices under the microscope, 
I found them to contain a great abundance of papillsd, which had, of course, been cut across : many 
of these had still blood in their vessels. The epithelium was very thick about them and over them, 
and they had not been reached in the previous operation. The interior of the papillsd consisted of 
bloodvessels and an obscure tissue, with many nuclei. (See fig. 37.) The operation gave her veiy 
little pain. No nerves were seen by the microscope. 

Oct. 5th. — The part is much flatter, and her sight is improved. 



Case M. — Phlebitic Ophthalmitis after amputation : with an account of the post-mortem 
examination of the Textures of the Eye; and remarks. 

(This case appeared in the * London Medical Oazette ' of October ZWh^ 1846.) 

Early in August, 1846, in consequence of Mr. Simon's absence from town, I assumed the care 
of a young man, whose leg he had amputated about ten days previously, on account of disease of the 
ankle and tarsus. 
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The case was going on onfavoiimbly i there ha<i been a Hhiveriug fit on the fifth day h*om the 
amputation, followed by decisive symptoms of inflamiaaMoa of the vtsins of the titump, advancing even 
above the gmin. He was already in a state of high irritative fever, with a eallow and exhaiiBted 
countenance ; and on the 5th be was attacked with diarrhoea, which required Bi4irch and opiate enemata, 
with small doses of gray powder and Dover's powder. This symptom soon ceased, but bed-sores 
were appearing, and he had repeated rigors, witb parched tongue, very rapid pnlse, a hot skin, and an 
anxious and sunken look, which indicated werious internal disease* The fitump itself was meanwhile 
assaming a more healthy action, and the ligatures had separated ; yet there was some pi^jjection of the 
bone, in spite of onr efforts to prevent it. 

On the morning of the 6th he complained of his left eye smaiiing and acting, and it appeai-ed 
to be affected with slight catarrhal ophthalmia. There was superficial redness, with mucous discharge- 
Alum lotion was applied, 

Ou the following day the infiammation had increased with frightful i*apidity : there Tras excoigBive 
florid chemosis, partly concealing the cornea ; the lids were turgid, and the eye wanted none of the 
characters of a severe attack of purulent ophthalmia, except the purulent discharge. The pain in 
the globe was of an acbing darting kind. The cornea remaiiied clear, but the aqueous humor and 
iris were muddy, and sight was totally lost. The chemosed membi-ane waa scarified, and four leeches 
were applied, which had the effect of speedily reducing the scarlet colour of the conjunctiva to a 
pale yellowiah-piuk tint, and the chemosis became of that sort which is known as " serous,'* This epeedy 
change waa accelerated by his weakened state, and showed that active depletion w^aa madmissible. 
Fomentations were then applied* The general treatment was continued, with an opiate at bed-time. 

On the 8th, dull pain in the eye continued, and the chemosis had increased and projected between 
the lids, but was pale and serous. The cornea had become cloudy, the chambers were yellowish, the 
iris obscured by lymph, the pupil occupied by a yellow mass of Ijrmph, which looked like an opaque 
lens. The lids had become less oedematous, so tliat the condition of the interior of the organ could 
be more exactly noted. Meanwhile the local sjmptoms of phlebitis in the stump were on the declinej 
and the stump ssaumed a moi^ healthy aspect, the bone still protruding slightly. But the rigora now 
recurred daily, with considerable regularity, attended with much exhaustion ; and about the 15th he 
was seized with pleurisy of the right side, for which he was bOstered^ and took a gi^in of calomel 
with opium every four hours for two days. At the end of this period the pain in the side had nearly 
subsided, and (wliat is interesting) the lymph was absorbed from the iiis and the pupil, which resumed 
very nearly their natural appeaiunce, the latter only remaining rather turbid. He had lost almost all 
pain in the organ, and the morbid action within it seemed entirely checked* Some pale chemosis 
remained, but the cornea waa clear, and the globe wore no appearance of internal suppuiution. All 
pain in the organ had likewise ceased. 

On the 20th he died, after an aggi-avation of the symptoms betokening internal phlebitic abscesses, 

I examined the eye before twenty^foui* hoars had elapsed, and had appointed an hour for the 
inspection of the rest of the body ; but this was unfortnnately prevented by the interference of the 
friends. 

The following is the result of a careful and deliberate examination of the ej'e itself :^ — 
The tm, seen through the transparent cornea, was clear green, without lymph on its surface, but 
firmly adherent by its entire posterior surface to the capsule of the lens, which presented ouly a partial 
opacity near its centre. This posterior synechia and opacity of the capsule appeared of old standing 
(and the patient had stated that this eye had been a poor one, and vision imperfect with it for 
many years)* 

The lens itself was perfectly transparent. 

Under one of the recti, immediately behind its insertion, the sclerotic (and also the choroid) 
was much bulged, and so distended as to be almost giving way, evidently by pressure fi-om within. 
It formed what would have been termed, from its shape and circumscribed figure, a siaphyloma 
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Bcleroticse. In order to ascertain its natnre, I carefully cnt all round it throngh the sclerotica 
only, and in detaching this coat I foond that it was extremely thin, and its fibres as it were 
anravelled at the apex, where also the choroid was adherent to it by a film of recent lymph, and, 
like the sclerotica, distended from within. The outer surface of the choroid was perfectly natural, 
except at the apex of the swelling. On now cutting through the choroid, a whey-like fluid, with 
pai*ticles of lymph floating in it, escaped in abundance ; and I found that this effused fluid was filled 
with nucleated and other irregular granules, hanging together in little masses, and resembling lymph 
rather than pus. In this turbid fluid there lay loosely a great number of smooth, round, or oval beads 
of soft yellow lymph, of every size up to that of a rape-seed, and these consisted of an agglomeration 
of nucleated lymph-particles, with many shapeless granules in the connecting material. Scarcely 
any fibres could be discovered. I emptied the cavity between the choroid and retina, in which this 
efPusion had collected, by syringing it under water, and the inner surface of the choroid then exhibited 
a coating of yellow lymph, which appeared to be deposited not merely on the surface, but also in 
the interstices of the capillary network which lies under the epithelium forming that surface ; almost 
all trace of this epithelium (the "membrane of the black pigmenl*' of Mr. Whabton Jones) being 
lost. The viti*eous humor, in its enveloping hyaloid membrane, together with the broken remains 
of the retina, had been thrown by the eflusion to the central part of the globe, where they occupied 
only about half their natural space. The retina was not at all coated with lymph, and its capillary 
network was perfect, but the nervous substance was in a great measure destroyed, as though macerated ; 
yet what remained exhibited the characteristic elements of the nervous substance of that part. In 
particular, I discovered several well-marked examples of the caudate nerve-vetieles, which I had never 
before unequivocally seen in that membrane, although strongly suspecting their existence. Jacob's 
membrane was nowhere visible. 

The hyaloid capsule (that homogeneous glassy membrane which forms the outer covering of the 
vitreous humor, and in the adult eye shuts it off, as the capsule does the lens, from the capillary 
bloodvessels of surrounding parts, and constitutes it a non-vascular texture) — ^the hyaloid texture, 
was everywhere entire, but thrown into innumerable minute folds, in consequence of its collapsed 
form. A good many Ijmph-globules were accumulated on its exterior in certain parts, and the nuclei 
naturally present on its inner surface were very distinctly visible. But what I wish specially to 
notice was the state of the vitreous humor itself. This highly delicate structure, from its transparency 
and exquisite texture, displayed with remarkable clearness the morbid changes that had been taking 
place within it. In a state of health the vitreous body presents no corpuscles, but here every part 
of it was turbid and cloudy, from a finely granular and amoi*phouB deposit in its substance. This 
deposit might be supposed to be a simple coagulation of albuminous matter ; no trace of organization 
could be detected in it. But, in addition to this, there were disseminated through the vitreous humor 
innumerable nucleated cells, like those of the lymph already described. These nucleated particles 
were much more numerous immediately within the hyaloid capsule, in the superficial portions of the 
vitreous humor, than towai^ds its centre, where they very gradually ceased. They were all distinct 
from one another, placed apart in the vitreous tissae, and had everywhere the same appearance and 
size. Mingled with them, however, were several smaller, more granular, and irregular particles, 
which might be in process of development. I could perceive no appearance indicating a multiplication 
of the particles by splitting or division. In the central part of the vitreous humor there were none 
of the nucleated particles, but in the neighbourhood of the optic foramen and yellow spot, and 
particularly near the ciliary processes at the border of the lens, and near its posterior surface, they 
were so abundant as to render the vitreous humor perfectly opaque and yellow ; yet even here they 
only differed in number from those foand elsewhere. 

Remarks. — ^In this case the death was consequent on phlebitis and secondary inflammation, and 
probably suppuration of the viscera. The course of the symptoms, and especially the attack on the 
eye, render this as certain as can be, in the absence of an examination of the internal organs. By 



OF OPHTHALMIC DISEASEa 



211 



a reference to the recorded cases of destractlre iDflammatiioa of tlie eje in auoli circtimBtances, their 
oonrae will b© found very rariable, both in duration and severity. In some the ©ye has gone rapidly 
into general supparation and discharge of the contents of the globe ; in others, the organ haa retrained 
its figure, and the inflammation has been checked, after it has destroyed the integrity of the most 
imporfcant tissue a. 

The place at which the globe gives way under a distending force from within is well illustrated 
here. By e^act examination it will be foand that the sclerotica is thinner immediately behind and 
under cover of the insertion of the tendons of the recti than at any other pointa, these tendons grooving 
the fibrous coat slightly before their actnal insertion into it. The bulge of this tonic was precisely 
at one of these weak points in the present case ; and I believe it will be generally found that suppuration 
of the globe (not a conaeqaencc of conjunctival or corneal inflammation) will discharge itself in a 
iimilar situation, I have heard of fehe sclerotica being opened a fc this point by incautioas use of the 
iciasors in the operation for strabiamus. 

The principal eeat of the effusion of lymph in this case is very interesting to notice, if we bear 
in mind that the choroid membrane, from which it seems to have pi*oceeded, has its capillaries on its 
inner surface i its arteries, and especially its ample Teins, on its outer surface. The efiTnsion was on 
the inner surface, and clearly from the capillaries : the arteries and veins forming the outer surface 
were quite healthy; there was not a particle of lymph about them, except where the tunics were 
giving way. 

The deposit was of lymph^ — of lymph consisting of little else than nucleated cells which formed 
masses of rounded shape^ floating in a turbid serum. It may be supposed that those which had been 
effosed from the surface of the iris under the tnercui^ial action were of a similar kind. 

The eapillaries of the retina, and the nervous tissue of the retina, though to some extent macerated 
and disorganized by the contact and pressure of the effusion within the choroid, yet did not appear 
to have any lymph adhering to them, or to have themselves exuded any. 

The presence of the nucleated lymph-particles in the tissue of the vitreous humor within the 
homogeneous hyaloid membrane which separates the vitreous humor from the contiguous capillariea, 
seems to me a fact of great importance to the question of the source and mode of formation of such 
effusions. The opinion that pus is absorbed from suppurating surfaces and carried by the blood vesseb 
to distant organa, and there deposif^^d anew^ is one which, however it may seem, at a cursory glancei 
to explain the phenomena of *' secondary depositions/' yet will hardly bear a rigorous scrutiny. How 
can pna or lymph-globules be absorbed by vessels which certainly have no open mouths ? And how, 
admitting such globules to be in circ elation in these cases, could they get out of the capillaries, and 
find their road, as here, through a homogeneous membrane such as the hyaloid, into the interior 
of the vitreous humor? The anatomical conditions hero present seem demonstrative that these 
nucleated cells, lymph-corpuscles, or exudation particles, were formed at the spots at which they 
were found, from eff'usion, strictly fluid, through the capillaiy wall, the hyaloid membi^ane, and the 
vitreous tissue. It is interesting to observe that tbeir relative numbers were far greater in those parts 
of the vitreous humor where it may be presumed that the ordinary processes of nutrition are carried on 
the most actively, and especially between the ciliary pixjcesses and the lens, 

W© see, in this instance of the morbid products of inflammation occurring in a no n- vascular 
part, decisive proof of the possibility of real ira flam mat ion arising in that class of structures without 
their having vessels, and without theii- becoming vascular; and we flnd proof, also, of the subordinate 
or ministerial part which the bloodvessels play in inflammation — ^of their being, in reality, the channels 
only of the supply of that fluid, a certain change in the constitution of which forms the essential 
condition of the process. But of course where large masses of vascular tissues are inflamed, the 
bloodvessels must shai'C largely in the production of the resultant phenomena. 
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Cask N.* — Ophthalmitis, similar to that of the Last Cask, but not so clearly of Phlebitic 
Origin, accompanying Extensive Inflammation of the Heart and Brain. 

A. B., a medical student, who had been the snbject of severe rhcnmatic fever when a boy, and 
continued to have a diastolic bellows-sound over the cardiac region subsequently, though otherwise 
in apparently good health, began to feel indisposed in the commencement of August, 1847. There 
was nothing, however, to alarm him, or to induce him to abandon his ordinary pursuits, and he even 
undertook to dress some patients for a friend on the 26th of the month, when he was seised on the 
27th with sickness and diarrhoea, with much depression. The diarrhoea continued for four days, and 
then ceased. It was attended with great exhaustion, and a dry, furred tongue, and it was feared 
he might be suffering from the typhoid fever then prevalent. Saline medicines, opiate enemata, 
fomentations, and, on the 30th, ammonia, were employed. 

On the 28th he discovered that the sight of the left eye was impaired, and on the following 
day he could not distinguish light from darkness. All this was without any scintillations, or other 
symptoms of retinitis, as ordinarily described. He had, however, some dull, deep-seated pain in the 
globe, but not extending to the brow or head. 

On the 29th twelve leeches were applied round the eye. They relieved the pain for a short time 
but the blindness was complete ; and on the 30th a blister was applied to the temple. 

On the 31st I was requested to see him, in consultation with Dr. Todd and Mr. Bloxham, with 
regard to the state of the eye. I found him totally amaurotic in this eye, in which he still complained 
of a dull, deep-seated, beating pain. The pupil was half dilated, almost immoveable. The humors 
quite clear. No morbid appearance in the tissue of the iris, which was of a dark brown. Slight 
conjunctival and sclerotic injection. The pulse was above 100, and had rallied under the ammonia. 
Tongue dry and brown. Some tenderness of abdomen over the region of the oolon. A bruit de soujfflet 
was heard over the heart, probably such as was known to have previously existed. Considering his 
prostration, which was such that he was unable to walk, and also the state of the bowels, it wbs 
a question whether to give mercury, though the state of the eye seemed so imperatively to demand 
it. It was agreed to rub in mercury, and to apply four leeches to the eye, with fomentations, and to 
oontinue the ammonia, with beef -tea, &c. 

Sept. 1st. — ^The pain continues in the eye, though mitigated : more injection of the conjunctiva, 
and disposition to chemosis. The margin of the pupil slightly irregular, otherwise the eye appears 
the same ; the general symptoms are the same. — Ext. Bellad. ad frontem. Bep. 

2nd. — ^A more sunken countenance; the eyelids somewhat swollen; decided serous chemosis, 
overlapping the cornea a little. Humors clear. Iris apparently natural, except that the pupil is 
puckered. The pain in the eye as before, deep-seated and aching, not acute or intolerable, or preventing 
sleep. He complains of soreness and pain in the right shoulder, and on examining this and other 
joints, we found effusion in the left knee (query, rheumatism, or purulent infection P). It was deemed 
well to continue the inunction, as no mercurial action had yet manifested itself. Two glasses of sherry, 
beef -tea, arrowroot, a blister to the knee, and behind the ear. 

3rd. — To-day more prostration. Tongue coated, moist ; pulse 120 ; weaker. Has wandered, and 
slept little. More serous chemosis, projecting a little between the lids, which are swollen, but allow 
us just to see the cofnea. This is clear, and so is the aqueoua humor. The lens has a pale, milky 
tinge, especially at the border of the pupil, which is irregular. Front of the iris natural. Pain in 
the eye not severe. Total blindness continues in this eye. The mercury has produced very slight 
soreness of the gums. He complains of some pain about the base of the chesty and catches at the 
breath. A friction sound over the heart. The lungs everywhere pervious. The effusion in the knee 
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has disappeared. Is so low that lie muai omit the mercury* — Capt. Qmn. gr, ii* 4tis horis^ o. Tr. 
Opii\ J\ v.; Morph* Acet gr, j^, hora somni; EtapL Ljttaa kterf ; port wiue Jr.j beef-tea. 

ith.^ — Pulse stronger^ 120, Has bad no aloep; tongue bmivii and drj; less pain in the chest. 
A limited nibbing sonnd over the pericardinm ; fitHl complains of the shonlder. The ehemosia has 
disappeared; the adeTOtica being still dull with vessels. Pupil fired- lena more milky; mouth not 
iore* — Rep, omnia ^ Fil, Hydrarg, gr. v. h. a.; Bellad, 

5th. — I did not see him, but no pai'ticular change occnired. The opinm and qninin© were 
discontinued, and ammonia with more wine given* There had been delii-ium. 

6tli, — In the morning abont nine o'clock he became quite incapable of i-eeognizing anyone, but lay 
in a low muttering delirium. Pulse fi-om 130 to 160, very feeble, and unequal. Constant prof ose 
perspii-ation. Bowels since yesterday bave been repeatedly moved unconsciously. A rubbing sound 
is still heard over the heart. The pupil is occupied by opaque milky effusion. The ohemosis is gone, 
and there is much less redness. 

He is now having wine and beef -tea every half hour, and takes it pretty well. 

After this he continued delirious till his death^ which took place at about ten o'clock next morning, 
being the 12th day of hiB acute disease. 



Mmminatton Ttvent^^seven Hours after Bmth, 

Cheit. — Lungfi natural, except alight recent adhesion of the right where overlapping the 
pericardium, Pericai^ium distended with several ounces of turbid, flaky serum. The entire surface 
of the pericardium and heai^t covered with mossy fibrinCj in most parts drawn into threads half an 
inch long, but over the pulmonary sinus of the right ventricle, and at the base of the left ventricle 
behind, it was thicker, and formed a closer pile. The heart was hypertrophied. One of the aortic 
Talves waa perforated by a large hole, with amooth, though irregular and tuberculated, edges. This 
seemed be in part at least an old diseased condition, and was, perhaps (together with the hypertrophy), 
assignable to the old attack, of which mention has been made. But, besides this, there waa on the 
serai-lunar valve, corresponding to the mitral valve, a large mass of ragged tuberculated fibrine \ and, 
in continuation of this, down upon the flap of the mitral valve, another still larger, which almost 
concealed this flap. The central part of this was so ragged that the val 7©. seemed to be destroyed, 
&nd on looking at the opposite or auricular aurface, a corresponding but smaller spot, covered with 
fibrine, was seen. The valve was, in fact, perforated here, and the aperture occupied with loose, soft 
fibrine. The lining membrane of the heart, except at these points, was natural. 
A hdomm . — Nat ural 

ffead. — The arachnoid natural on its free surfaces. Underneath, on the surface of both hemispheres 
in the tissue of the pia mater, chiefly in the sulci, an abundance of recent pale yellow lymph. Much, 
also, at the base^ and, in the fourth ventricle^ half a drachm of creamy pus* No nicer or abscess* 
Sinuses healthy. Substance of the brain healthy. 

Left Eye. — All chemosis and outward redness bad subsided, and the globe looked very much as 
the other, except that the pupil was rendered opaque by an effusion of lymph, adherent to its border, 
and to the capsule of the lens. The front of the iris had hardly lost any of its brilliance r the aqueous 
humor was clear, and the comea transparent. On dissecting the outer aurface of the eyeball, the 
areolar tissue contiguous to the sclerotica, was found in some parts thickened, and rendered semi- 
transparent by the effusion which had attended the external inflammation. 

The opiic nerve was itself natural, but its sheath, for half an inch nearest to the globe, was 
distended with clear serum, in which floated a few nucleated cells. This effusion gave the nerve 
ft bulboni and semi-transparent appearance, It could be made to gravitate fronj side to side, bacanse 
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it did not tightly diBtend the space it occnpied around the nerve. It laj in the large meshei of the 
peculiar tissue intervening between the external laver of the sheath and the nerve. 

On carefnllj opening the sclerotica, the choroid was foand everywhere in contact witk it, and 
apparently healthy. The vessels and nerves on its outer surface seemed as usual. The ciliary muscle 
also natural. But the moment a puncture was made in the choroid, a turbid yellow serum, with 
small flakes and granules, escaped. This effusion lay between the choroid and retina, which latter was 
thrown somewhat inwards upon the vitreous humor, and lay in folds. The quantity of fluid altogether 
may have been about 20 minims. It coagolated by heat. On examination under the microscope, 
it was seen to contain — (1), small masses of granules, very like the agglomerated grannies of the 
retina; (2), many exudation corpuscles merging into pus-coi*puscles ; and (3), much amorpkons, 
finely-granular matter. Nothing like the particles of Jacob*s membrane, or fragments of them 
could be foand in it. The cavity in which this effusion lay extended in a forward direction only 
as far as the ora serratay in front of which the ciliary processes of the choroid adhered naturally 
to the vitreous body. Backwards, it did not reach the point of entrance of the optic nerve, being 
limited by a quantity of yellow lymph (with pus in its centre), disposed in a layer i^th of an inch 
thick, uniting the choroid and retina, but most intimately adherent to the latter. The inner anrfaoe 
of the choroid, in contact with the effused fluid, was everywhere coated with lymph^ which gave 
it a mottled aspect, and varied in quantity at different parts. None of the pigment seemed to be 
detached, and the lymph appeared to lie on the retinal surface of the choroidal epithelium. The 
choroidal was somewhat thickened, and tore more readily than natural. It also contained more blood 
than usual. 

The state of the retina was very remarkable. When exposed to view, by the removal of the effosed 
turbid aerum already described, it appeared everywhere entire, and of its natural texture, except near 
the optic ner>*e, where, as above mentioned, a considerable mass of lymph adhered to it. The retina, 
however, exhilnted throughout its whole extent either isolated or confluent specks of ecchymoeis, 
which were so abundant around the optic nerve as to give to that part of it a nearly uniform crimson 
tint, but none existed over the extremity of the nerve, where it is seen within the globe. These eochy moeea 
all lay in the substance of the internal or vascular layers of the retina : seen from within they were 
very vivid : seen from the outside, they were fainter and bluish, being covered by the non-Taacnlar 
layers or portions of them. When the retina was afterwards dried on a sheet of glass, they oontinned 
to be strikingly obvious. 

I carefully examined the structure of the retina when fresh, with the view of ascertaining the 
changes which the inflammation might have occasioned in its elemeiitaiy tissues. I conld discover 
no trace of the elements composing Jacob's membrane, which had apparently been all dissolved or 
destroyed by the contact of the effused fluid. But the granular layer, the gimy nerrooa layer with 
the delicate filaments contained in it, and above all, the caudate nucleated globules, were all risible, 
and nearly in their natural state, though falling asunder too easily. The caudate corposelea had 
all the characteristic appeaiances of these structures elsewhere : they were small and numeztms, and 
much more readily seen than in the finesh and healthy retina. In fact, they strewed the field of the 
microscope, among the rest of the debris of the membrane. Numerous exudation eofpnades were 
likewise intermingled. 

The retina was adherent to the hyaloid as usual : no effusion separated them. On xemoring the 
retina, some little of the extravasated blood rested in points upon the surface of the hyaloid. 

The n/reoM humor was diminished in sixe, of rather firmer consistence than natural, and of a green 
straw colour. Though mostly semi-transparent, it was in some parts (via., at the bottom of the eye, 
and on one side, near the lens), of an opaque yellow colour, from a deaaer effusion of lymph into ita 
subfiiance. Under the microscope it was seen to contain multitudes of minute amoqphoiia gimnnlea, 
with very numerous nucleated particles, like those in the fluid effused between the chmoid and retina, 
and evidently of inflammatory origin. These wero moat numerous where the opadty wms denaeet, and 
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on their presence the opacity manifestly depended. The hyaloid membrane was entire^ and no trace of 
capillary vessel or red blood-corpascle could be found in the vitreous body* 

Finally, the lens and Ua capsule preserved their transpai^ency^ if we except that portion of the 
capsule which occupied the pnpil, Thia part ©f it wm rendered opaque by a film of lymph which 
covered it, and adhered to the margin of the pupil ; and it was not a little remarkable that thia lymph 
did not fill the posterior chamber, so as to glae the uvea to the lens, bat that aqueous fluid intervened 
as nsnal between these parts, and their surfaces were free and healthy. The lymph on the capsule waa 
limited to the area of the papil, and by its adhesion to the border of the pupil, shut off the posterior 
chamber from tho anterior, 



Cask 0,— CAmBAcT riVK Years' Stanwsg, Kelievkd by Spontakeous Dei-EfissiOK or the 

LeNBi YlSlON A£lLA£2fIlfQ. 

May 24th. — Wh. Eooers, ^t. 65, a haJe man, has had cataract in the right eye for five years. 
The IcDs is tremulous, and so is the iris. The catai-act ia appai^ntly hard, and in the substance of the 
lens only. More recently tho left lens also has become opaque j but he can still aee his way about, with 
the aid of Belladonna, Both irides are activoj and there ia no obvious cause to account for the cataracts. 
Gmtt. BelladonniB, bis die. 

June 28th. — In exactly the same atate. Rep, Gutt, 

July 19th. — He states that his sight is gi-eatly improved in the right eye, so that he can see lai^ 
objects. On examination, the right lens, which was previoualy in the axis of the eye, is fonnd to have 
disappeared from the pupil, but when the pupil ia dilated, the upper border of the lens can be just 
discerned behind its lower edge. In fact, the cataractoua lens, before partially loosened, has now dropped 
down, as if it had been couched. He suffers no pain or uneasiness ; there is no inflammation, and with 
a cataract glass he can see to read a printed page* 

I saw him again in August and September, when the condition remained precisely the same, and 
nothing waa attempted on the other eye. 



Case P, — Spowtakeoc9 Depsession of a Cataractous Lens fhom LoosfiKixa of the Sitsp^nsobit 
LicAMBXT Airn Soften [KG of tat Yitekous Hditok. 

22nd November, 1848.— Mn T. M.^ wL 78, a very intelligent old gentleman, now in reduced 
circumstances, of active and regular habits, was told by Dr. — , at 20, that he would die of consnmption, 
and he has been ailing all his life^ and has now some chronic congh* 

He was near-sighted from the age of 15 : wore spectacles, and his neai'-siglit diminished. About 
40, he began to have little black specks (intensely black) flybg before his right eye when he looked at 
any light object. These continued very gradually getting worse, but did not much annoy him* They 
were sjiots and filaments flying about, but he could still make shift to read with this eye, till nine 
years ago, when, on getting np one momiiig, he thought the right side of his nose waa black, till, on 
going to the glass, he was undeceived* As the day advanced, the obscurity increased : spots and a 
network, much more than previously, appeared, and at night he was quit^ blind^ and has so continued 
since, with that eye (the right). This attack was not attended with any pain or appearance of inflam- 
matiou. The eye looked as well aa ever it did. He was attended by an eminent oculist in London. 

About a twelvemonth afterwards, the lens tumed of a pearl colonr rather suddenly, i.e., in the 
course of a few weeksj and when this opacity had become fully established for a week or two, having 
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taken a blue pill over night (this is his description), the next morning he was sarprised, on going to 
shave, to find the cataract totally gone, thongh of course he continued blind. 

This right eye has now very much the natural appearance, except that the pupil is fixed at about 
one-sixth of an inch diameter. On looking, however, carefully through the pupil from above, ike upper 
edge of the vanished lens is perceptible behind the iris, having sunk down in nearly the same position as was 
mentioned in the last case. 

Such is the state of the right eye, but he comes for advice regarding the left. He says that eight 
years ago, or shortly after the total blindness of the other, a film and spots appeared in the left. The 
film, as it then appeai*ed, he represents as an arched line with a circle at one end, and a small brash at 
the other, appearing suddenly, and extending hoidzontally across a surface of about two feet in width. 
(See fig. 38, a.) It gradually diminished, and in a few days had contracted itself into a fainter and 
smaller line, having the same general shape, and still terminated by a circle. ThuB it still remains. 
(See fig. 38. &.) He has no pain, and only fears it may get worse. 



a 




FIG. 38. — ^APPEABANCB OP nXED MUSC-E. (CASE P.) 

a, First appearance. &, The same after eight years. 



Present State of Left Eye. — ^With the pupil (which is active) contracted, no morbid appearance. 
With the pupil dilated I see a faint yellow film moving or glancing behind the lens according to the 
motions of the eye. Tlie film is veiy small (the size of a large pin's head), with a string attached. It 
seems to shoot up from the lower and inner side, on any sudden turn of the eye, as far as opposite the 
middle of the lens, and immediately falls again when the eye is tranquil. The vitreous is of course so 
far fluid as to allow of this ; but the tension of the globe is natural. The lens is slightly greenish, 
without strisB. The three images are seen, but the invei-ted one is not quite so distinct as it ought 
to bo. 

He sees to i*ead very fairly with this eye. 



Case Q. — Spontaneous Dislocation op the Lens into the Anterior Chamber, Probably 

FROM previous LoOSENlNG OP THE SUSPENSORT LlOAMENT. 

A gentleman of middle age, tall, and of good constitution, was brought to me by a surgeon, and I 
gathered the following particulars of his previous history : — 

Eighteen months ago, one eye was noticed by his friends to have something odd about it, different 
from the other ; at the same time he could not see in shooting so well as before, — was " bothered," and 
could not tell the distance. There was no inflammation or pain, and he took no particular heed of it. 
He appears, however, to have had some unusual irritability of the eyes, and subsequently some trivial 
ophthalmia at times, till about five months ago, when after a few weeks' indisposition in the eyes, for 
which he took no advice, he was seized one morning on waking with severe pain in the left eye. The 
pain was intense, and deep seated in the globe, not in the orbit or brow. No scintillations. The pupil 
was widely dilated and fixed, and it was irregular, being more dilated on one side. He was actively treated 
for the inflammation, with leeches, blisters, and mercury, and found the eye somewhat better in the 
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courat of some weekii bat hfi was much rednced by the treatment. Tbe sightj however, waa nearly 
gone. He c^juld me large objectsj if in motion, or the window. He now eame under the care of an 
eminent oculist, who put him on a tonic plan by which he was regaining Btrength, when he wa« 
overwhelmed by a endden and severe recurrence of the inflammation in all ita violence. The pain was 
moat excru dating, deep in the orbit, and shooting into the foi'ehead* Thia relapse waa treated at first 
by dry waimth, opium and antimony, and then by calomel, which was cautioufily administered, so aa to 
toneh the gums, and under this coulee he slowly recovered his previous position. The lens, however, 
was now becoming opEw^ue in the centre* For the last several weeks he has been almost free from paiuj 
and his health is improving. 

Present State. — Left ^i^e.— There is some congestion, but not of large or tortuous vessels, over the 
sclerotica. The eye at a fii'st glance looks like a glancomatons eye, with secondary cataract : the pupil 
is widely dilated, so much eOj that the iris is not easily seen at some portions of the circumference, and 
the central part of the lens is of a whitish, semi-opaque colour* On nearer examination, however, aided 
by a glass, throwing a strong light npon the organ, the lens is seen not merely advanced, but in actual 
contact with the cornea, and its margin very decidedly in front of the trig. The circumference of the 
lens preserves very nearly its natural ti-ansparencyj and its extreme margin, in favom-able lighte, 
appears as a glistening, yellow, golden line, leaving no doubt as to its position, for both on the inner 
and outer sides the iris can be seen behind this bright edge. The cornea is quite clear. The eye is 
somewhat irritable, and readily waters* Sight almost gone. He can, however, see the fii^e and the 
window sideways, especially if they lie towards the outer side of the fields He can also see the passing 
of a large object between the eye and the light. 

Bight Eye. — ^Sight excellent, even for the smallest objects* Every visible part of the organ, carefully 
examined, appears perfectly healthy. 

Though much reduced by treatmentj and sallow, he thinks himself sound and substantially in good 
health, and of good constitution. He is not a gouty or rheumatic subject. His friends fear that the 
state of the eye may depend on some cerebral disease (of which, however, there is no sort of indication), 
and that the other eye is in jeopardy. 

[Since the above was in type, the professional friend with whom I had first seen this gentleman, 
was so obliging aa t-o procure from him a statement of his symptoms from the commencement of his 
illness, so far as he could himself relate them ■ and as the account is a graphic one, I append it. The 
italics are mine : — 

In the fall of the year 1847, while resident in London, I had a severe attack of influenza, which 
was attended with a had cough. Shoitly after this the sight first became slightly imperfect, and a rim 
wa9 observed rouTid the ptipil of the eye by a gentleman sometimes in my company. About this time I 
went on the Continent (Feb., 1848) ; the sight apparently strengthened by the cold weather which had 
intervened* As soon as tbe warm season set in it became weaker every way, which, as I was stUl fr$o 
from paifif I considered to arise from the constant view of the sands on the coast, the yellow-washed 
houses, the glare of the sea, and the additional glare of the sun* Bff degrees it became difficuU for me to 
HmHfif a friend acrou the sireet, or even the joint of meat which was necessary to be carved. ITo 
measure was taken by me to remedy the evil ; being unaccustomed to illness generally for fifty-five 
years, I trusted to my constitution and the next winter, to bring matters right again. Tn October of 
that year (1848) a cold seemed to strike the left eye more particularly ; the pnpil felt tender to a fearful 
degree, and a great deal of redness was manifested in the comer farthest from the nostril. I shut the 
eye and read with the other, not yet resorting to advice, lu about ten days the pupil lost part of its 
brightness, looked irrtgularli^ shaped, and, upon trying the vision, for the first time, 1 found it was almost 
gone ; there wai a mist before me^ though I could just see the ground under my feet with iL I then 
became seriously alarmed. The next morning intense pain commenced, not in the head, but in the back 
of the eye, which lasted about twenty-four houi"S. Leeches having been applied, and aU other remedies 
which the medical attendant deemed best, at the end of a month or so, the inf!iimmation, and the 

2 >F 



218 



APPENDIX OF CASES 



congestion wliicli followed, appeared greatly overcome. I was allowed to go ont for a walk : the sight, 
however, continued defective ; it was in my power to see across a room, and to discover a picture hanging 
on the wall at the other side, bnt not to distinguish the design. I conld see also the surface of a table, 
but no small object upon it. I then paid a visit to England to obtain first-rate advice ; and under the 
care of the oculist, and from the change of air, my strength improved very fast indeed ; but there was 
no move for the better in the eye, nor any for the worse : the feeling to myself was constanUy that of 
something sticking in it. Having incautiously exposed myself to the wet while walking, a second 
inflammation came on, which was pronounced to be rheumatism — dreadful pain for forty-eight hours ; 
the eyeball, however, did not become so very tender in this case ; the evil seemed to dwell more in the 
socket, extending at times (and for the first time) up the nerves of the forehead. While under treatment 
for this new enemy, the sight of the eye failed altogether, a cataract having been formed at the end of a 
fortnight from the commencement of this second attack. It is right, perhaps, to mention that I could 

distinctly perceive the fire out of one comer of the eye for some time after its formation 

16th March, 1849."] 



Case R. — Loosening of the Suspensoet Ligament of the Lens in both Eyes. Dislocation of one 
OF the Lenses into the Anterior Chamber. Singular Mobility of the other, by which it 

FALLS out OF THE AxiS OF ViSION IN CERTAIN POSITIONS OF THE HeAD, BUT YET RETAINS ITS 
TRANSPARENCY. 

The following very remarkable, and, in some respects, I believe, unique case, is still to be seen at 
the hospital, and has excited the interest of many medical men : — 

19th June, 1848. — John Bennett, eat. 26, of slight make, pale complexion, light hair, and blue 
irides, comes to-day with the left eye much inflamed, and gives the following account of himself : — 
Having had excellent sight with both eyes (though habitually short-sighted), he was walking quietly 
along the street a fortnight ago, when he found the left eye beginning to shoot and throb, and water very 
much, and his sight became alPected, so that he could no longer see anything distinctly with that eye. 
The organ then became inflamed, and very painful, so that sleep was impossible ; but as circumstanoes 
compelled him to continue his employment (of picking colPee), he did not apply for advice for a week, 
hoping it would get better. The pain, however, got worse, extending to the brow and forehead, and 
becoming quite excruciating. He then saw a surgeon, who blistered him, and surrounded the eye with 
ointment (probably mercurial). 

Appearances. — The left globe is tense to the touch, and the anterior portion of the sclerotica is 
stretched forwards, so as to give the eyeball a conical form. All this part of the sclerotica is of a dull 
red colour, loaded with congested vessels, and about the eighth of an inch from the cornea the dark hue 
of the choroid dimly shows through. The cornea is quite bright and clear, but seems too prominent. 
The pupil is so widely dilated, that the iris is nowhere so much as ^^^th of an inch in breadth, and the 
lens projects into and occupies the pupil, advancing through it, so as to fill the anterior chamber, and to 
be in contact with the cornea. The lens has a slight amber tint, and a narrow resplendent golden ring, 
apparently formed by its margin, runs round within the pupillary border of the iris. This brilliant ring 
is not seen all at once, but as the organ changes its position, different parts of it come into view and the 
same occurs if pressure be made on one side, so as to tilt the lens a little. This sparkling, glancing 
appearance of the margin of the lens, makes the eye look for a moment as if it contained a particle of 
polished metal. It seems singular that the lens does not come quite through the pupil, so as to allow 
the iris to contract behind it. Instead of this, the edge of the lens seems to be engaged in the pupil, 
or, at least, to lie with a part of its circumference immediately behind the margin of the pupil. 

There being no morbid efiusion in the transparent media, I was anxious to discover what amount of 
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sight Ke retained in the left eye. He can distmgaUh the German from the Roman text on the hospital 
ticket, ttioQgh not the individual letters, except the small capitals at the head of the paper; and these 
he reads better with the help of the concaYe glass, Ifl'o. 8, He sees best at abont six inches distance. 

With the right eye he is able to read very small t^e^ bnt has to place it within six inches of the 
eye. This eye he considei's quite perfect, hat, on examination, the iris is Tery tremulons and flat 
though it acts promptly and fully under the stimulus of light. From the flatness of this iris, one would 
fancy the lens must be gone, if he did not see so well. 

Atropine was now applied to both eyes. It caused no change in the left, but widely dilated the 
right pupiL With the help of a taper in a dark comer, it was now easy to perceive the exact position 
of the lens in the right eye, viz,, that it is attached only at the upper and inner part of its circumference, 
and swings about according to the inclination of the bead, so that when he leans towards the right it 
comes opposite the pupil, hnt when towards the left it falls altogether out of the axis of the eye, and 
disappears on the nasal side of even the dilated pupil. In this movement its anterior surface continues 
to he turned nearly forward. The lens preserves its tmnspai'ency. 

On trying the power of the eye nnder these difl'orcnt positions of the lens, what might have been 
expected occurs* It is only when the lens is behind the pupil (Le.f when the head is upright, or bent to 
the right) that he can see to read small type : the moment the bead begins to incline over to the left, 
his sight gi-owB confused, and he is unable to read even laj^e letters. He describes the change to be 
like the flowing of water." When, however, a magnifying glass is placed before the eye, he can 
distinguish even small objects once more. 

On the following day, it was determined, m consultation with Mr» Dalbtmflu and Mr, Dixon, to 
extract the lens from the left eye, as it was obviously still causing great irritation by its displacement. 
The man was laid on his back, and I sat behind at bis head, and with Beer's knife in the left hand 
made a downward section through nearly one-half of the cornea. The knife, of course, piet'ced the lens 
on its way across the anterior chamber, and a good deal of soft lenticular Bubstance, quite transparent, 
escaped by the side of the knife before the section was completed. The remainder was then im mediately 
expelled, and with it about half a drachm of aqueous non- viscid fluid, probably altered vitrcoua humor. 
This continued to trickle for half a minute, and perhaps amounted altogether to a quarter of the whole 
contents of the globe. The pupil was then found to have contracted to about half its previous size, and 
to be perfectly clear. The iris had not come at all in the way of the knife, as I had feared it might 
have been disposed to do. The eye was then bandaged as after ordinary extraction* 

On examination, the lenticular substance was found perfectly natural, except a very slight opacity, 
on one aide, where it had been pressed upon by the pupillary border. The capsule had escaped with it. 

He now went on as favourably as possible. The pain was immediately relieved by the operation* 
By the 6th of July the corneal section was firmly united, and he could see to count two flngers with 
that eye, notwithstanding a little haze of the cornea near the section, 

17tb July.— The eye is better ; less vascularity ; no pain. Is taking quinine, 

31st> — Has had pain in the eye and head. The cornea is more disposed to bulge. The front of the 
sclerotica is more stretched, so as to disclose the colour of the pigment of the choroid. There is also a 
drcumseribed bulge of the sclerotica at the upper and inner part between the tendons of the recti* The 
cornea is clear. He can still discern the Engers. 

21st Sept. — The bulging of the anterior part of t-he sclerotica is increased, particularly at the 
upper and inner side. The pigment of the choroid is visible all round the cornea, making the opaqne 
white ciliary ligament very visible, 

19th Oct, — The iris appears to have lost its contractility on the left side. The bulges of the 
sclerotica increase. Health belter, 

2nd Nov. — He stills sees a finger or piece of paper, if waved before the left eye. TTo irritation ; no 
pain* The aqueona humor is clear, not serous ; the left globe rather bard. 

March 12th, 1849. — Ko change has now occurred for several months. The left eye is in a quiet 

2 FF 2 



220 



APPENDIX OF CASES 



state : the sclerotica is irregularly distended, but not now painful, or inclined to bulge more. TKere 
is no redness or irritation of any kind. He can see tbe ligbt, and large passing objects, but nothing 
more. 

The state of the right eje remains also precisely as it was when I first saw the patient, nine months 
ago. The lens swings about according to the position of the head : it continues transparent, and he can 
see very small type when the head is properly inclined. 

I have now to mention one other feature in this case, which appears to be of some interest, as 
indicating the hereditary or constitutionikl origin of the detachment of the lens. 

This young man mentioned to me, some time after I had extracted the lens, that one of his paternal 
uncles, now dead, had had the appearance of a gold ring " in his eye, which he could make to come and 
go. I have a written statement from another uncle relative to this appearance, which, though imperfect, 
makes it not unlikely that it was a looseness of the crystalline lens, which enabled the person to throw it 
backwards and forwards through the pupil. I have myself seen an instance in which the patient could 
pass the lens through the pupil at will, without it occasioning any irritation. The lens, however, in the 
case was opaque. 

The most singular circumstances in the history of the case I have now related, certainly seem to 
be — first, the perfect manner in which the right lens retains its transparency, even though detached so 
very much from its connexions ; and secondly, the unimpared condition of the deeper-seated textures of 
the same eye, particularly the retina. 



Cases S. — ^Minute Central Specks on the Lens and Coenea coebespondino with each othee. 

1. Jame8 Pbatt, 89t. 8 months, appears to have had purulent ophthalmia after birth. At present 
there is an opacity (a mere point, but dense white) in the centre of the anterior surface of the capsule 
of the lens, in both eyes, together with a central nebulous opacity of the left cornea, and a similar one, 
but not quite central, of the right cornea. The opacity of the right cornea does not exactly correspond 
with that of the capsule, but that of the left does. The explanation of the condition in the right eye is 
probably this : that the lens has come into contact with the cornea, and become opaque at the point of 
contact, although the cornea has been chiefly inflamed at a neighbouring point. This case would seem 
to explain those cases of minute central capsular opacity, where the nebulous state of the cornea is no 
longer visible, or has not even existed. 

2. CoENELius Judge, est. 28, comes for slight ophthalmia, and is observed to have a minute opaque 
dot on the anterior part of the capsule of the right lens just below the centre, and a corresponding, but 
much fainter speck on the cornea exactly opposite. All else quite healthy. He knows nothing of the 
specks, as his sight is unaffected by them, and they have not been seen before. They have probably 
existed from infancy, and been due to the same cause as in the last case. 



Case T. — Examination op an Eye aptee the Opeeation of Solution. 

The following is an account of the examination of an eye taken from an elderly man, who died in 
the Middlesex Hospital, in 1846, after a contused and lacerated wound of the scalp, which had caused 
so much swelling of the lids, that the globe had been invisible during life, but it was understood to have 
been long a ** bad one." The eye was obligingly sent me by my friend Mr. Alexandee Shaw. 

Globe of natural shape and texture externally. No mark of cicatrix on the external tunics. Iris 
natural. In the lower part of the pupil was seen an opacity apparently of the capsule, irr^ular, and 
somewhat moveable ; also a more deep-seated, more flocculent, and more moveable opacity, which did not 
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appear tln'ough the pupil, except In certain lights. On opening tho eye, I found the lens nearly gone. 
In its place was a eavity coniiauous with the posterior chamber, the margin of the cavity being formed 
by the anterior part of the eapanle, which had been largely opened, and had rolled up on all sides, 
retainiDg in some sitnations its transparency and other usual characters; while in other pai-ts, especially 
below, it waa obscured by a dense white earthy deposit. This deposit had in connexion with it a 
remnant of the tibrons tissue of the lens, and even traces of the superficial cells of the lens. Bome of 
the fibres were nearly natural; others were more or less granular and broken- The posterior portion of 
the capsule remained, forming the bottom of the cavity^ and when torn by the knife seemed perfectly 
natural in transpai^eney and textui'e. It was also interesting to notice that the suspensory ligament of 
the lens was still there, and in a healthy state, holding the cii-cum fere nee of the capsule as usual. The 
ciliary muscle, also, waa quite as large as usual. The vitreous humor was somewhat less firm in fixmt 
than usual,^ and it contained in the midst of its clear transparent substance, a number of minute chalky- 
looking streaks or dots, tbe streaks being mostly directed from behind forwards, towards the back, and 
particalarly the boiler, of the capsule of the lens. On examination, these consisted of minute grannlai* 
particles, of an earthy nature, yaryiog in size from mere points to ttW^^ inch. 



CkBE XI: — Dropsy of Postkrioe Aqcreotrs Chamber, with Sthechia Posterior— Bitloing of thb 

Sclerotica over the Ciliaht Procbbskb. 

(For a part of the notes of this c^e, I am tjidehted to my friend and former pupil^ 

ill*. Geo. Shepfabd.) 

12th Oct>, 184S — Hakxas Jokes, set. 28, a single womanj always enjoyed good health till two years 
agOj when her eyes became seTCrely inflamed from a cold, caught, as she believes, in moTing into a cold 
and damp house. Leeches and other remedies were employed, hnt did not relieve the pain (which was 
very acute), or palliate the symptoms. The sight from the beginning of the attack was very imperfect, 
and in three months was gone from the right eye, and much impaired in the loft. Her mouth was made 
sore, probably by mercury. At present she feels well, aad her appetite is good, 

Oondition of the Eyes. — Jerking oacitlatious of both towards the left aide. Left. Posterior synechia. 
Capsule and cornea cloudy. Can just distinguish the window bars. Eight. The same condition, but 
aUo distension of the anterior part of the sclerotica, which for one-eighth of an inch from the cornea, is 
slate- CO loured, full of dull red vessels, and presents both above and below three or four small dark spots 
where staphylomatous bulging of the sclerotica appeals to be commeuciug. The dark points ai^ about 
as large as pins' heads, and seein to be caused by a distension of the posterior chamber with fluid, 
bulging between the ciliary processes. 

The i*emedies employed had reference to some external inflammation for which she had applied to 
the hospital, and which was speedily subdued. The condition of the eyes remained. She suSered from 
frequent dull pain, and thera seemed a disposition for the distension of the right eye to iucrease. There 
were some blotches of doubtful character on the face and forehead, — Ung. Ant, P, Tart. tem.p. ; PU, 
Hyd. Chi C. gr. v, o. m 

Nov* 9th, — Eight Eije, 1 foand by atropine that the border of the pupil was in all probability 
adherent everywhere to the capsule of tbe lens, for it showed no inclination to recede. As ther*e was a 
persistence of the paiu, and some tendency to further distension, I made a careful puncture with a 
grooved needle through one of the small projecting points of the scleratica above, and drew off several 
drops of very nearly cl<mr, watery fluid, which became very slightly turbid by heat (it was nearly natural 
aqueous humor). Tbe operation gave no pain, and though it occasioned an immediate diminutiou of 
tension and fulness of the globe, yet it produced no change whatever in the anterior chamber, showtng 
that there was no oommuaicattou between the chambers through the pupil. No bad symptom followed 
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ON A NEW METHOB OF TREATMENT APPLICABLE TO CERTAIN 

CASES OF EPIPHORA. 



By William Bowman, FM.S,^ Professor of Physiology and of General and Morbid 
Anatmny in Kings College; Assistani-Stirgeon to the King's College Hospital^ and 
to the Royal London Ophthalmic Hospital 

[From Volume XXXIV of ' The Medico-Chirurgical Tramadimw^' PiMishedby the Royal 
Medical and Chiriirgical Society of London,] 

ReceiTea May 1 Sib. —Read June 24tli, 1851, 

The most common cause of obstruction to the flow of the tears into the nose, k 
inflammatory thickening of the mucous Uning of the excretory chaimels, with accumu- 
lation of morbid secretions in the sac. But there are other causes, affecting only the 
puncta or canaliculijyet equally preventing the escape of the tears, and therefore quile 
aa annoying and as detrimental to sight. It is to certain examples of this latter kind, 
that the present brief communication refers. 

Among these may be mentioned, displacements oirrwABDS of the puncta, generally 
the lower one, so that the tears no longer reach the orifice, and of course cannot enter 
the canal; and clomre of the puncta or canaliculi^ following mechanical injury or 
ulceration. 

Of the displacements of the puncta, a common one is that which attends ectropion, 
in which the mucous membrane of the lid is thickened and often cuticular, and the 
tarsal margin, including that part surmounted by the punctum, becomes rounded and 
flattened, and the punctum thrown out of the course of the tears. Tlie mucous lining 
of the canal and sac here often participates in the inflammatory thickening. 

The treatment of this displacement may sometimes resolve itself wholly into that 
of the ectropion, and the punctum, when restored, as far as possible, to its proper 
direction, may, in a great measure, resume its function. And I have remarked, that 
in some instances of old standing ectropion, although the punctum continues displaced, 

2 QG 



226 



A NEW METHOD OF TREATMENT 



yet the stillicidium lacrymarum gradually subsides, apparently in consequence of the 
diminishing sensibility of the mucous membrane as an excitant of the lacrymal 
secretion, under its long exposure to the air, and slow approach towards the 
characters of skin. Indeed, it is singular how little these patients sometimes suffer 
from the obstruction, except when the secretion is augmented by a cold wind, or other 
accidental cause. 

In other cases it will happen, that after the ectropion is cured by one of the 
various operations in common use, the epiphora remains, — the punctum either con- 
tinuing a little displaced, or at least surrounded by tumid tissue, and irreparably 
altered in structure. If it should appear that the sac is itself healthy, the mode of 
treatment presently to be described will then be applicable. 

But there is another and a much simpler displacement of the punctum than that 
which accompanies ectropion, and which, as far as regards the arrest of the tears on 
the front of the eye, is even more incommodious to vision, inasmuch as the lid itself, 
retaining nearly its natural position, holds up the tears upon the front of the cornea, 
where they occasion false refractions of the light, which are not common in the 
epiphora of ectropion. Moreover, the secretion of tears seems to be maintained at its 
usual rate, and is not diminished as it often is in chronic ectropion. 

A close examination is necessary to detect the cause of the epiphora in these 
instances. The lid is either in natural contact with the globe, or only slightly recedes 
from it in certain positions, as when the eye is turned upwards. The natural pro- 
minence on which the punctum is placed is, however, wanting, and, instead of it, there 
is a flattened or rounded cutaneous surface, on which the orifice may be discerned 
(though with diflSculty) at a little distance from the mucous surface of the lid, and 
much reduced in size, being in fact never wetted by the tears, but dry and contracted. 

When the situation of the orifice is discovered, a probe may be easily introduced 
into the sac, which is itself empty, proving the integrity of the apparatus, except as 
regards the position of the punctum. 

There appear to be at least two causes of this displacement of the punctum : one, 
a slight chronic inflammation of that part of the conjunctiva lying near the punctum, 
producing thickening and consequent eversion — (this may exist alone or in connexion 
with any of the chronic ophthalmias, especially those of the lid), — the other, a chronic 
affection of the skin of the lower lid, somewhat resembling eczema, by which a general 
but moderate contraction of it is produced, and the punctum is drawn outwards. 

It is a remarkable fact, that an extremely slight displacement outwards, will 
destroy the function of the lower punctum, and the following considerations are 
offered in explanation of it. The puncta are naturally so placed, as to be either 
altogether on the conjunctival aspect of the lid (as in some of the lower animals), or 
else (as in Man) at the very margin at which the skin and conjunctiva blend. Now 
skin differs from mucous membrane, in the superficial layers of the cuticle being 
rendered greasy by the sebaceous secretion, so that they throw off water as greased 
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paper does ; whereas, the corresponding part of mucous membrane is moist, and water 
adheres to it. To apply this to the eyelids, and their relation to the passage of the 
lacrymal fluid : — the tears have to be directed towards the puncta, and to enter 
these orifices ; and if the skin were not greasy up to the margin of the lids, the tears 
would be very apt, indeed would be certain, to ooze over the tarsal margin on 
to the cheek. The skin of the lids is, however, exceedingly delicate and thin, and 
deficient in sebaceous follicles. But to supply this want, there is a great development 
of sebaceous glands, placed so as to pour their secretion on the margin of the lid, 
close upon the line of junction of the skin with the mucous membrane — on that 
part where there must be a constant tendency for the moisture of the mucous 
membrane to soak through and wet the surface of the cuticle, and yet where it 
is so essential to the retention of the tears, that the skin should be greasy. So that 
I regard the meibomian glands as existing, not for the purpose, as stated in anatomical 
works, of preventing the agglutination of the lids when closed (which would be no 
more likely to happen here, without sebaceous matter, than it is to occur between 
the lips of the orifice of the urethra), but for the purpose of maintaining that greasy 
state of the surface of the cuticle at the margin of the lid, which prevents the tears 
from escaping over the cheek. And I may add, that the probable use of that 
sebaceous gland, caUed the caruncle, is to throw the tears into a little pool above 
it, where they may be taken up by the puncta ; for even the lower punctum glides 
above the caruncle in the winking movements of the lids. Now it appears, that the 
punctum, though situated on the confines of skin and mucous membrane, partakes 
only of the character of the latter. Its margin is always naturally moistened by 
the tears, and is not greasy. The mucous surface on its inner side, over which 
the tears approach it, is also moist and conjunctival. Now in the cases to which 
attention has been called, the punctum has its margin greasy and cuticular, as a 
consequence of its displacement and exposure, and the membrane on its inner side is 
similarly changed, so that the tears are prevented from coming up to it, and do 
not wet it, but collect in a drop at the caruncle. And if the punctum is pushed 
back into contact with the tears, its margin instantly throws ofi* the moisture, and 
cannot be wetted by it. In some cases, a margin of -^th, of an inch of greasy 
membrane on the conjunctival side of the punctum, is suflScient to destroy its 
function. 

I had seen instances of epiphora depending on the structural changes now 
adverted to, which resisted all treatment short of operation, and in which no 
operative procedure like those in common use — such as removal of a portion of 
mucous membrane — seemed to promise a good result, when the following case 
presented itself: — 

A woman, »t. 43, came to be relieved of chronic ophthalmia in the left eye. 
The upper lid was a little deformed between the punctum and sac, owing to its 
having, as she said, been injured when she was eight yeai-s old. On examination, 
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the canal was found to have been torn completely across, yet the orifices to have 
remained open, so that a probe introduced through the punctum, emerged near the 
caruncle, and could be reintroduced at the lower orifice (which was of ample size), 
and carried forwards into the sac. No epiphora existed. 

A second case, much resembling this, occurring some time afterwards, led me 
to reflect whether a somewhat similar division of the lacrymal canal might not be 
artificially made with advantage in some inveterate examples of epiphora, so as to 
remedy all the inconveniences of the affection, by giving the tears a new way into the 
sac ; for these instances seemed to show, that such an orifice in the canaUculus would 
not be disposed to contract, as it might have been expected to do from the analogy 
of other mucous ducts, while it would probably serve as well as the original punctum 
to convey the tears. This idea was tested in the following manner : 

A young man, engaged in a warehouse in the city, had suffered for two years 
from constant watering of the eyes. Tlie skin of the lower lids seemed to have been 
affected with chronic eczema — it was red, shining, and contracted. The lower lids 
at the inner canthus were a little separated from the globe, so that the puncta had not 
their proper backward direction, but appeared flattened and slightly everted. The 
tears, collecting at the inner canthus, did not touch the puncta. The upper puncta 
were similarly flattened, and were small and indistinct. A probe passed readily 
through all the puncta into the sacs. 

14th Feb., 1850. Introducing a probe into the left lower punctum, I cut 
transversely upon it, midway between the punctum and caruncle, on the conjunctival 
aspect, and brought out the probe at the wound. I then slit up the canal a 
little way towards, but not quite up to, the punctum. This wound of course did 
not completely cut across the canal. It was made where the tears collected, and 
I hoped that it would remain open and allow them to enter the canal. But though 
I kept it open by separating the edges daily, and afterwards by passing a thread 
through the punctum into the canal, and bringing it out at the new opening, the 
tendency to close was so great, that on removing the thread ten days after, the 
wound immediately healed, and the operation proved unavailing. While the thread 
had remained, however, he had experienced great relief, and the tears had hardly 
accumulated. 

On March 9th, the canal was pervious to a probe from the punctum to the sac, 
without obstruction. Despairing of keepiug open an orifice thus made in the side of 
the duct, I determined to attempt the same object in another way, viz., by slitting up 
the canal from the punctum, for a length suflGicient to carry backwards the orifice on 
to that part of the mucous surface, where the tears collected. This I did with a scapel, 
by the aid of a punctum probe introduced as a guide. On the following day, the 
section being adherent in its whole extent, I broke through the adhesions with a probe, 
and repeated the same process a few times, so as to prevent union of the margins, 
while the wound was healing. On the 20th, the canal was converted into a groove, 
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and the edges showed no further dispositioa to adhere. The tears found their way 
from this groove along the remaining part of the canal into the sac, and the epiphora 
was ahnost entirely relieved, I was therefore encouraged to perform the same 
operation on the opposite lower lid, and was pleased to see it followed by the same 
satisfactory result. In July, the parts remained in exactly the same state. The 
epiphora was quite removed. He could pursue his employment with comfort. I have 
recently seen him^ and found the cure satisfactory. 

The experience afforded by this case, led me to reject the plan of dividing the 
canal transversely, as first suggested by the cases of accidental injury, and to adopt 
the more simple expedient of slitting it up for a short distance from the punctum, on 
the conjunctival aspects 

In thus destroying the punctum, I was not without some misgivings whether the 
tears would be taken up by the new orifice thus artificially made, at a part of the 
canal unprovided with the same structural arrangements which it is usual to attribute 
to the puncta. These fears were unfounded, for the tears entered the canal perfectly 
at the intermediate point. This result renders it probable, that too much importance 
has been given to the punctum by writers on the lacrymal apparatus, and perhaps also 
to tliat three-sided channel which is said to be formed between the margins of the lids 
and the globe of the eye, when the lids are closed, and which is supposed to be useful 
in directing the tears towards the puneta. In the Sheep, tlie orifices of the puncta are 
obliquely placed on the flat, or sHghtly rounded, margin of the lids, and the shape of 
the meibomian margin does not admit of the formation of any such triangular groove as 
that now alluded to. In the human subject, also, I believe it will be found, on close 
examination, that the edges of the lids are not so bevelled as to form a triangular 
groove by their apposition in front of the globa When the lids are closed, they touch 
each other by the posterior or meibomian, and not by the ciliary, lip of their margin. 
Indeed, the position occupied by the meibomian orifices would prevent this supposed 
channel from playing the part usually assigned to it 

It is interesting to notice the difference in the tendency to contract manifested bj' 
the new orifice, according as it is made by a total transverse, or by a partial longi- 
tudinal division. In both cases, the divided tissues of the wall probably undergo the 
same kind, and most likely the same degree of contraction j but when the division is 
transverse, a slight contraction in the circular direction will close the canal ; whereas, 
when it is longitudinal or oblique, a corresponding amount of contraction of the 
divided margin of the wall cannot close, or even much constrict, the entrance to the 
canal, because the wall is only divided along one side of its circumference, and the 
rest is left uninjured. 

In fact, the analogy of the urethra guided me in this respect, where, in the able 
hands of my friend Mn Feegusson, I had seen a longitudinal division of the canal 
from the orifice which remains after amputation, obviate that most troublesome 
of the results of this operation, the tendency tu a stricture at the point cut across. 
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Both canals are allied in structure and function, as ducts of glands, and both possess in 
their walls that muscular element which seems to be the seat of the slow contraction, 
following division, to which allusion is now made. 

Of course I should not advise this operation to be performed in recent cases of 
displaced puncta, nor in any in which other and milder treatment seemed available. It 
is well to remark, however, that no visible deformity results from it, and that no one 
would be aware it had been performed without an accurate examination of the part. 

The following is another instance in which it has been at once successful in reliev- 
ing a long-standing case of most annoying epiphora : — 

A clerk to a shipping agent, aet. 57, caught slight cold in the right eye two years 
and a half ago, and since then the tears have always run over the cheek, especially 
when exposed to the cold air ; at times the eye has been inflamed in a trifling degree. 
He has been annoyed with having to use the handkerchief constantly through the day, 
and his sight has been much troubled by the continual sufiusion of the eye with tears. 

I found the sac and lacrymal apparatus quite healthy, except that the border of 
the lower lid, in its inner half, was rounded and slightly flattened, so as not to fit 
accurately to the globe. The punctum, instead of being at the summit of the usual 
angular projection, lay forward on a flat surface, and was hardly visible. The skin 
around it was dry and cuticular, and the tears never reached it, but accumulated about 
the caruncle and along the margin of the lid. I passed a probe with ease through the 
punctum into the sac ; there was no obstruction. 

I slit up the canal for one-eighth of an inch, on a probe, and along the mucous 
aspect. Two days after he came to have the margins of the slit separated. They were 
adherent and filled up by lymph, which 1 broke through. He had experienced no 
relief as yet. Two days afterwards I found the slit permanently established, its margins 
healed, and the orifice carried backwards on the conjunctival surface for one-eighth of 
an inch to near the caruncle. He was greatly relieved. He had been out much in the 
air in the prevailing east wind the previous day, and the eye had scarcely watered at 
all. In the last two days the eye had been better than for two years and a half. 
Since this I have frequently seen him, but no further interference has been required. 
He seems entirely cured. 

At the commencement of this communication I alluded to cases of epiphora, 
depending not on displaced but on obstructed puncta or canals. Such cases do occur 
every now and then, either by simple contraction or stricture of the canal, or from 
ulceration or accidental injury. It is remarkable that the tears do not always 
accumulate in these cases, either from the remaining punctum doing double duty, or 
from the ordinary secretion of tears being scanty. My friend Dr. Budd sent me a 
patient sufiering from the secondary effects of concussion of the eyeball. I found, 
besides, that the lower canal had been divided about the middle, and that it was 
completely obstructed at the seat of the cicatrix. There was no stiUicidium. But, in 
general, such a condition is attended with weeping ; and in some of these cases, a 
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modification of tlie operation I have described may be applicable. The proposals of 
Monro and Petit, to make new conduits, by carrying a thread, or making an incision, 
into the sac, have long since been forgotten. Such artificial passages close as soon as 
the seton or the bougie ceases to be inserted* It seems essential to the abject of 
restoring the course of the tears, that the canaliculus should itself furnish the 
channel ; and this can be accoraphshed only in those instances in which the point of 
obstruction is sufficiently far from the sac to allow of the canal being slit up in the 
interval, and through the conjunctiva. Two methods of operating offer themselves : 
the first, by ciitting transversely across the direction of the canal, close to the 
obstruction, on the side towards the sac, and then slitting up the canal on a probe 
introduced at the wound made ; the second, supposing no orifice can be found after 
this transverse section, by opening the sac below the tendo oculi, and then slitting up 
the canal, near the obstruction, on a probe run into it from the sac. The orifice of 
the canaliculi within the sac is so large, that I have no doubt a skilful surgeon could 
readily do this, if he had previously taken pains to acquaint himself with the anatomy 
of the parts, I have found it easy in the dead subject, but have not yet had a case in 
which to test its feasibility in the living. Of course the canal in these cases must be 
slit up through the conjunctiva, near the caruncle, or the tears could not find their 
way into it. 

In conclusion, I would observe that there are cases of epiphora depending on 
obstruction of the canaliculi close to the sac, in which this operation would be out of 
place. The sac itself is empty ; a probe passes easily along the canal from the dilated 
punctum, and is arrested at the entrance to the sac. If forced against the obstruction, 
the outer wall of the sac, with the skin over it, is moved towards the nose, and the 
surgeon experiences an elastic resistance ; whereas, if there is no such stoppage, and 
the probe enters the sac, it comes into contact with the inner or osseous wall, and the 
skin over it is not moved. As the distance between the punctum and the inner wall of 
the sac is just half an inch when the canal is stretched by drawing the lid outwards, a 
probe covered with gold for that length wiU prove a useful help for determining 
whether the probe has actually penetrated the sac. In these cases, it will be 
remarked that the punctum is wetted by the tears ; and it seems to me that that not 
uncommon dilatation of the orifice and of the canal, usually attributed to paralysis or 
relaxation, is, in fact, the consequence of the stricture — the tears constantly filling 
those parts on their way to the sac, but being unable tu pass onwards. 
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XI. 

OBSERVATIONS ON ARTIFICIAL PUPIL ; WITH A DESCRIPTION OF 
A NEW METHOD OF OPERATING IN CERTAIN CASES, 

By William Bowman, Esq.^ F.R.S.^ Professor of Physiology in King's College^ Fellow of 

the Royal CoUege of Surgeons^ i^c, 
[ExlTdcted from The Medical Times and Gazette^ of Janua^^ 3rrf and January lOfA, 1852.] 

That delicate operation by which the surgeon opens a way for the light to the 
retina, when injury or disease has obstructed the natural aperture, must always be 
regarded with peculiar interest * for not only is it usually employed as a last resource 
upon a sole surviving eye already seriously damaged, but the singular variety of 
circumstances to which it may have to be adapted, not less than the numeroug con- 
trivances and modes of operating which have been devised in consequence, appear to 
give the operator much liberty of selection, and thus throw upon him a heavier 
responsibility. A young surgeon, with limited experience^ may well be perplexed 
by the long and sometimes prohx accounts to be found in systematic works of the 
operations practised by various writers, and feel quite at a loss as to the course he 
should pursue Ln a case even of a common kind. The increased intelligence of the 
members of our Profession leads them more extensively than formerly to undertake the 
more critical operations^ even those which are not urgent through present danger to life, 
but only by the importance of their result to the patient's future comfort or support. 
And, considering how momentous a thing it is to the patient submitted, probably for 
the first and last time, to a chance of sight, that the operation undertaken should be of 
the best adapted kind, and performed in the best fashion, any observations calculated, 
ever so little, to further these ends, can hardly be deemed superfluous. 

In the remarks I am about to offer, I shall be guided chiefly by what I have seen 
in the cases operated on by myself. Of these I have preserved notes of about a dozen 
only, out of which it will be sufficient for me to insert the details of such as present 
any points of practical interest, or illustrate the principles which, in my opinion, ought 
to guide the operator. I shall endeavour to show how some of these operations might 
have been decidedly improved, had I been at the time in possession of the instruments 
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now at our command, or had I then had the experience which these and other cases 
have since imparted. I have no wish to discuss the whole subject of artificial pupil, 
but only to touch upon some points of practice. By artificial pupil, in this paper, is 
meant not only the formation of a new pupil, but a displacement or enlargement of the 
natural pupil, by the art of the surgeon. To distinguish these latter under a different 
name, seems an unnecessary and troublesome refinement of language. 



Cases for ABTinaAL Pupil. 

1. No operation is applicable, where the retina is not sensitive to light ; and 
whether it be so or not, can be ascertained by making the light of the sun, or of a 
candle, fall suddenly on the eye. If the retina retain any sensibility to light, the 
patient will be aware of it, even though the rays should fall only on the sclerotica. 
For I doubt if the pigment of the human choroid, even when darkest, is ever sufficiently 
opaque to completely arrest the stream of light sent towards the retina through the 
sclerotica. Certainly a leucoma, a closed iris, and a non-osseous cataract behind, all 
put together, are not enough to wholly intercept the light, if it fall on the front of the 
eye. Light will still be distinguished from darkness if any sensibility remains in the 
retina. Hence it would be a mistake to operate for artificial pupil, if the patient, on 
such a trial, detected no light ; and this notwithstanding some cases long since 
published, but contradictory to the general experience. 

2. No operation is applicable where the original cornea has been totally destroyed, 
and replaced by organized lymph deposited on the front of the iris, with or without 
staphylomatous bulge. This may seem self-evident ; yet the caution is not unnecessary, 
for I have seen, not one, but several patients sent to the hospital, under the notion that 
an artificial pupil might be made, when in fact the front of the globe was formed by 
an ancient cicatrix in the place of a sloughed cornea, the iris wholly adherent to the 
back of the cicatrix, and even the anterior part of the sclerotica slightly distended and 
attenuated. In some such instances the cicatrix, as well as the front of the sclerotica, 
is here and there semi-transparent, and the pigment is visible through if. It has the 
appearance of being sufficiently clear to allow of some useful sight, if only the pigment 
were removed. Doubt may even sometimes seem to exist whether the iris is actually 
adherent to the cicatrix ; an aqueous chamber, however small, may be guessed at, and 
the retina being evidently sensitive, the surgeon may be induced to make an attempt 
at an artificial pupil, and to raise hopes which must lead to disappointment. In some 
of these cases, the ciliary ligament may be observed as an opaque, white, circular line, 
between the corneal and sclerotic region, which may serve to assure the surgeon that, 
at least, he need not try to make the pupil behind this line, even though some tempt- 
ingly transparent point should present itself. 
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3, If, on the contrary, there is evidence of any degree of sensibility of the 
retina; and if the cornea is clear enough at any one point to enable the surgeon to 
see any of the parts that lie behind it, he may fairly attempt to make an artificial 
pupil at such point, provided it be otherwise indicated. 

There are several preliminary questions which have received deserved attention 
from practical men, yet still remain more or less undecided, such as the advisability 
of operating on one eye while the other continues sound ; whether both eyes should 
be operated on, supposing both have obstructed pupils ; the course to be adopted 
under strabismus and other complications, &c. Into these it is not my intention at all 
to enter in the present brief paper, which relates to the rules and principles which 
should guide the surgeon in operating, supposing it to be determined to make some 
attempt to improve vision by this means in an eye of which the pupil is closed 
or obstructed. 

The first cases to which I shall refer may all be classed together as those in 
which at least that portion of the cornea is opaque which lies in front of the pupil, 
so that the entrance of light is impeded by a central opacity of the cornea. Under 
this head, we may include cases in which the pupillary border of the iris is free, 
and those in which it adheres, in whole or in part, to the opaque cornea; cases 
in which the lens and its capsule are clear or opaque ; as well as cases where these 
several conditions are variously combined. My own experience leads me to believe^ 
that the partial adhesion or non-adhesion of the iris to the back of a leucoma, and the 
partial, or even total, obliteration of the pupil by such adhesions, are circumstances 
exceedingly unimportant in regard to the operation to be selected or its result. 
If the aqueous humor be natural in quality, and not serous, and if the iris retain, 
as it commonly does, its faculty of contraction, such cases may be operated on with 
almost perfect safety as regards inflammatory consequences, and according to the 
same general method; for notwithstanding the attenuation which the iris undergoes 
in the course of years, when the whole pupillary margin is permanently fixed by 
adhesions, this membrane does not seem to be thereby rendered more prorie to 
inflammation* I also beheve, that in the large majority of the cases now spoken 
of, originating, as they usually have done, in acute inflammation, advancing to partial 
ulceration or sloughing of the cornea, and involving the deeper partsj the iris and 
lens, only in a secondary, and as it were mechanical, manner, the iris long retains 
its healthy texture, and the lens its transparency. If it happen that the lens has 
fallen against the cornea on the escape of the aqueous humor, and become adherent 
(which is comparatively rare), then the point of its capsule touched, and that point 
only or chiefly, becomes opaque, while the rest of the capsule and all the body of tlie 
lens usually remains pellucid. This, at least, is the general result of the cases which 
I have had an opportunity of observing in London. 

The central opacity of the cornea now alluded to may be leucomatous or nebulouR 
that is, dense or faint ; for the chief destruction of the corneal substance replaced by 
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the leucoma may have been a little on one side of or below the centre, and the exact 
centre may have nearly recovered itself after being only infiltrated with lymph. 
Again, the pupil may be partly obscured by a leucoma, partly by a nebula bordering 
on the denser opacity. These are circumstances very important to be considered 
in individual cases; but as they vary infinitely, it will be desirable to establish, 
if possible, certain principles to aid the judgment of the surgeon meditating an 
operation. 

In another set of cases, to wliich an operation for artificial pupil is applicable, 
the cornea is clear, and the pupil, reduced to a very small size, is adherent by its 
margin to the capsule of the lens, which is opaque within the pupillary area, as 
a consequence of iritis. Not unfrequently a small part of the margin is free; at 
other times it is wholly adherent. In these cases the iris is usually altered in texture, 
and easily lacerable. Its adhesion to the capsule may be tough, but its own tissue is 
readily torn by an instrument. I believe it will be generally found, that the body 
of the lens retains its transparency, and the capsule remains perfectly clear, 
except within the area of the pupil. Of this, some examples will be given. This 
constitutes a very strong argument for rejecting Mr. Tyrrell's operation of drilling 
(ie.^ of gradually destroying the lens by repeated and cautious " needling " through 
the pupil), and for attempting the formation of an artificial pupil with the maintenance 
of the lens, as in Cases 1, 4, and 9. 

Among the cases of central leucoma, some occur in which not merely the centre 
but all except some small marginal part of the cornea is densely opaque ; and here 
the surgeon has no option. He must make or draw the pupil behind the clear 
spot. Even should such a remaining spot not be perfectly clear, if it be sufliciently 
so for the surgeon himself to see any of the deeper parts (the iris or an opaque 
lens) tlirough it, he may rightly proceed to operate under the same restriction. 

In other instances, and I may, indeed, say in most, he is not thus limited, but is 
at liberty to choose between one part or another of the circumference or intermediate 
j'egion, and in several he has a very large discretion, and has to consider such 
questions as the following : — Shall I make the pupil on the inner or the outer side, 
above or below ? Shall I make it large or small ? Should it be close to the central 
leucoma, even if the cornea is somewhat nebulous there? or should it be enlarged 
up to the very border of the cornea, where, perhaps, that membrane is quite clear ? 
Some of these points have been well discussed by writers, though much difference 
of opinion remains. Others of them do not appear to have been at all fully 
considered. 

Passing over the question as to which may be the best side (inner, outer, upper, 
lower) for the artificial pupil, where choice exists, let me confine myself to the latter 
questions, as to its distance from the centre of the cornea, and as to its size and 
shape. 

1. Importance of a Central Position for the Pupil. — Though the rule is laid down 
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by more than one aiitbor, that it is better to make the pupil near the centre of the 
cornea, the great importance of this rule seems hardly to have been recognized, 
nor the grounds fuUy explained. Surgeons have not, perhaps, expected enough 
from their operations for artificial pupil, and have been too easily content if their 
patients obtained vision merely of large objects j when, by greater skill in their 
operations, they might often have enabled them to read. So important do I 
regard a central position, that I would rather make a pupil near the centre, behind 
a portion of the cornea somewhat nehulom, than at the margin , behind a part 
perfectly clear. And, as it very frequently happens that this alternative presents 
itself in practice, it is desirable to draw attention to it, and to ascertain the best 
course to pursue. 

The nearly central position of the natural pupil itself suggests the reasonableness 
of this rule. In fact, (1) the more central the pupil, the more nearly do the rays 
traverse the central region of the crystalline lens, supposing it to exist (and it is 
the surgeon's duty always to suppose it present and transparent, unless the contrary 
is evident), and the more correctly do they come to a focus on the retina, (2) The 
more central the pupil, the more likely are the rays entering by it to fall on the 
central region of the retina, about the yellow spot, the seat of most perfect sight. 
Whereas, (3) in proportion as the pupil is made towards the margin of the cornea, 
these conditions are less and less fulfilled, and vision (though the same amount of 
light may penetrate) must be proportionally indistinct. 

A slight reference to the relative anatomy of the cornea, iris, and lens, will 
show how unlikely it is that a fair image should result from a pencil of rays traversing 
a pupil made at the great or ciliary circumference of the iris. Behind the great 
circumference of the iris lies the circle of ciliary processes, with their tips bordering 
upon, and often irregularly overlapping, the margin of the lens. U they do not 
overlap the lens, the vitreous body hes in the interspace. In either case, rays of 
light entering by a pupil at the border of the cornea, must partly strike the ciliary 
processes ; or, if within these, must pass to the retina by the side of, or through 
the margin of, the crystalline lens. So that not only would they probably faU on 
a feeble part of the nervous sheet, but they could hardly be brought to a correct 
focus even there. 

2. As to the She of the PupiL — For the finer purposes of vision, supposing the 
surgeon has the option of making a pupil near the axis of the eye, it is important 
that the opening be not too k^ge. A small pupil near the axis of the crystalline 
will be much more efficacious than a larger one which extends so far from the axis 
as to admit a part of the rays through the edge of the lens ; and this will be more 
the case, if, as usually happens, the base or wider part of the new pupil be outwards, 
towards the border of the lens, and its narrower part inwards, towards its axis. If 
the pupil be unavoidably narrower at one part, that part should be, if possible, 
towards the margin of the lens. If the central part of the cornea be only nebulous, 
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and 80 allow of some^ though imperfect vision^ it will be of trifling avail to enlarge 
tlu) pupil up to the margin where the coniea may be clearer. For the largeness 
of its size and its partial malposition will counteract any benefit derivable from the 
arrival of tlie liglit through a clearer medium. This will be illustrated in Cases 
2, 5, (). I sliall propose a mode of slightly enlarging the pupil in such cases, while 
its central position is maintained. 

3. As to Shape. — This is of less consequence than position and size. But it may 
bo remarked, that a large orifice, if narrow and much elongated, and if it take 
the dirtiction of a radius in front of the lens, allows of better sight than a circular 
pupil of the same area. In fact, I have found a long, narrow, elliptical slit, extending 
from the situation of the natural pupil to the very border of the lens, sufficient 
to permit almost perfect vision. This is an example, as it occurs in my Case Book 



Case 1. 

22nd July, 1847. — Thomas Richards, aged 37, horsekeeper. Six years ago 
dininess of sight came on. Three years ago he had inflammation in both eyes, 
apparently syphilitic iritis. Now^ the left is without perception of light, with 
synechia of the whole bonier of the contracted pupil. The capsule is partially 
opaipio. The right eye has also the pupil contracted to almost a point, and adherent 
to tho capsule of the lens, except for about ^^th of an inch at its upper part. He 
st^s very imperfectly, for the capsule of the lens is opaque within the area of the 
pupil. It is, however, quite clear opposite the unadherent part of the pupillaiT 
bimler. Fnder atropine the pupil dilates very slightly at this point, and he then sees 
Wtter 

i8th, — After atn^pine appHeiV I punctured the cornea with a cutting needle at 
the Ix^rvler alxwe and a little to the outer side, and with Tyrrell's hook caught the free 
In-^nler and pulled it out. A thin strip of iris tore in a direction from the pajHl 
towanls the seat of puncture — that is, very nearly in the direction of the fibres. Xo 
Iwmorrhagtv 

August ^. — Sees very much better. Present state of the pupD.* 

^>v a« First state, 6. The papil under airopine. 

J?. Site of puccture of comes, c Tee 
SSpr artificial pnpiL 

riG. 1. 

9ih. — l^'aix set* to read the newspaper very well, even the ^^mall type. Xo pace a 

• Thi* and the thre^ fv>llowinsr di::^Lres taxe been accidentallj reTersed in beis? otcis&wc a ia» 
w\xhI. tbal iWy Winn to belong u> tbe oppoBSe ere. 
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tlie eye. The capsule and lens opposite the new pupil are perfectly clear. Possibly 
the pupil might be still more enlarged by dragging the lower border ; but " let well 
alone." Possibly he might see worse with a larger pupil, and the lens might not 
escape opacity a second time. Dismissed. 

The surgeon's object, then, in those cases where choice is allowed, being to keep 
the artificial pupil as central as possible, and of moderate size, we may proceed to 
some general rules which should influence his selection of one kind of operation rather 
than another, as well as enable him to perform that which he selects in the best 
manner. 

1, It is an important general rule, which requires to be insisted on, that that 
operation is the best which, while it accomplishes most completely the optical objects 
required, inflicts the least possible injury on the structures of the eye. This rule 
should, in my opinion, determine the surgeon against that violent and painful, as weU 
as uncertain and hazardous operation, called coredialysis, the tearing away the 
iris from its ciliary attachment, so as to open a way for the admission of light. Not 
only is the resulting pupU too large, and its wide part in the wrong position, close to 
the border of the cornea, in front of the ciliary processes, and the edge of the lens, 
and thus optically objectionable ; but the operation lacerates the nerves and 
vessels entering the iris, is attended with haemorrhage and perhaps sickness^ with 
some risk of subsequent inflammation. I hope it will be altogether discarded from 
practice. 

This rule also indicates that the operation should be performed through the 
cornea rather than through the sclerotica. In the former way the cornea and the 
iris only are interfered with ; in the latter, the sclerotica, the choroid, the vitreous 
humor, and the lens where it exists. The risk of hsemorrhage and subsequent 
inflammation are thus much less in the corneal operation. 

It also implies the importance of performing the operation by a very small 
wound — by a puncture rather than an incision, and certainly rather than by the recent 
method of Gukpin, who punches out a circular piece of the cornea, making a hole into 
which the iris may prolapse, requirmg subsequent cauterization with the nitrate of 
sUver.* 

2. It is desirable that the wound should be so made in the cornea that the 
opacity it may leave shall not afterwards interfere with the passage of light to the 
new pupil. To avoid this opacity some surgeons have preferred the operation by 
the sclerotica ; and when the alternative appeared to Ue between risking a nebula in 
front of the new pupil, and the possible inconveniences of perforating the sclerotica 
and choroid, perhaps it was well to prefer the latter It was also well to prefer the 
latter, when the modes of operating through the cornea too often (as with Maunoir's 
scissors) imposed the necessity of a large incision in that part, and therefore involved 
the chance of an extensive opacity- But as I hope it can be shown, that either the 

• See DESUAMSEg, ' Mai. deB Yeux,' p. 470. 
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corneal wound need not be made close to the new pupil, or, if close, that a mere 
puncture will accomplish all that is desired, the alternative disappears, and the 
corneal operation may in most, if not all instances, be preferred. 

3. It is also important, in a procedure of so much nicety, that the eye should be 
at the perfect command of the surgeon, and that he should continue to see clearly 
every step until the whole is completed. Where the patient has not perfect self- 
command, chloroform acts admirably, and is better than forceps or hooks for main- 
taining the steadiness of the globe. As to the last clause, it implies the great 
importance of limiting the escape of the aqueous humor while the necessary 
manipulations on the iris are in progress. This will be explained further down. 



Particular Operations for Artificial Pupil, 

Keeping in view these rules, we may advance to the consideration of the particular 
operations employed. I shall only here advert to such as seem most advisable, and 
point out how they may be modified so as best to accord with the principles laid down. 

The operation almost exclusively practised at present in cases of corneal opacity, 
at the Moorfields Hospital, where more than 11,000 patients are annually treated, is 
that of excision, as modified by the late surgeon of this hospital, Mr. Tyrrell. I shall 
briefly describe that operation, and then venture to speak of its merits and defects, 
and how it may be usefully adapted to the cases to which it may seem to be still 
applicable. 

It consists in first puncturing the margin of the cornea with a broad cutting 
needle at the point towards which the artificial pupil is to be drawn. If the original 
pupil is quite obliterated by adhesion to the cornea, the needle is pushed onwards in 
the aqueous chamber so as to pierce the iris close to the cornea. The needle being 
withdrawn, the small blunt hook, known as Tyrrell's hook, is introduced, seizes the 
margin of the pupil if it exist (or the margin of the aperture in the iris just made by 
the needle), and being semi-rotated on its axis, draws it out through the corneal wound. 
The prolapsed iris is then cut off with scissors. 

The advantages of this operation are great. It inflicts very little injury on the 
eye, and is very seldom followed by any serious inflammation. The corneal puncture 
may be always made so small and so near to the sclerotica, as not to leave a nebula 
prejudicial to vision. And, if the iris remains entangled in the corneal wound, and 
becomes adherent to it, the pupil is often of moderate size, and either elliptical or 
triangular, with its apex at the margin of the cornea. In such cases vision is often 
rendered very good. The lens, also, need never be damaged and made cataractous 
by the blunt hook, — a most important circumstance. 

This operation, however, seems to me to be liable to serious disadvantages, among 
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which are the following : — The aqueous humor generally escapes before the critical 
period when the iris is seized by the hook, and thus the procedure may be interrupted 
or fail. This escape occurs always to some extent when the needle is withdrawn. It 
occvire also^ and to a greater extent, the instant the hook is introduced, for the stem of 
the hook does not fill up the corneal wound, and unless the operator is very prompt 
and dexterous, the whole of the humor is pretty sure to run off before he has seized 
the pupillary margin. The iris then comes in contact with the cornea, probably wraps 
over the hook and conceals it from view, making the seizure of the iris at the right 
point somewhat of guesswork. Another disadvantage is the large and irregular pupil 
apt to result if the iris should slip back through the corneal wound* I have been told, 
that in Mr, Tyeeell's own cases the iris frequently failed to become adherent to the 
corneal puncture, and I think that no operator can at all insure the iris remaining 
entangled in it after the operation is over. Hence the object is marred. For Tyrrell's 
hook having its recurved portion an eighth of an inch long, seizes a large extent of the 
iris, and this quantity is increased by the twist given by the half turn which is required 
in order to withdraw the instrument adroitly through the cornea. The iris, when 
drawn out, is puckered and folded at the wound through which it passes, and, as 
has been said, forms the apex of the new pupil, if it remains fixed in the cornea. But 
if it recedes from this wound, after a portion has been cut off by the scissors, the folds 
at once open out widely in the aqueous chamber, giving a jagged margin to the pupil, 
which then becomes much too large, and its widest part often towards the ciliary 
border exposing the ciliary processes, or at least the margin of the lens. If the 
prolapsed iris have not been removed by the scissors, and it recede, of course the eye 
returns to the condition it was in before the operation. The two following cases 
illustrate some of these remarks ; — 



Case 2. 

Benjahdj Hummerston, aged 26, was admitted on the 2nd of April, 1849. Left eye 
lost after small-pox in childhood. Had severe inflammation in the right eye eight 




FIG. 

months ago. Vision was destroyed at first, but gradually recovered to a slight extent. 
He comes with a view to having an artificial pupE made. There is a leucoma covering 
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the pupil, except when it is dilated, by shading the eye ; its outer edge then appears, 
and improves his sight a little. (Fig. 2, a.) In the centre of the leucoma is a dark 
speck, where the iris had prolapsed, and where the pupillary margin is now partially 
adherent. I enlarged the pupil outwards, with TyrrelVs hook, in the usual way, and 
snipped off the protruding iris. The iris almost immediately became disengaged from 
the corneal puncture, and opened out, as seen at b. No pain or inflammation ensued. 
Three days afterwards, the irregularities of the margin had smoothed down, the pupil 
remaining much too large (c). His vision was very imperfect, though improved a 
little. He could not distinguish objects at a distance of two yards, but could see large 
letters when held very near the eye. On the 27th of April he returned to the country, 
but little improved. The pupil was still larger than before. (Fig. 2, d.) 

He returned on the 8th of April, 1850. Sight was too imperfect to work with. 
I found that he could see much more clearly by placing before the pupil an opaque 
plate, perforated by a pin hole, or, still better, by a horizontal narrow slit. He could 
then see faces, and even read large type, thus proving how much better a smaller 
pupil would have been. I ordered a slit plate for him from Hawes. 

June 25. — The plate is of much use, both indoors and out ; it, however, strains 
the eye, if used long at once. No inflammation. Health very good. 

April, 1851. — Amendment continued till three months ago, when he had pain, 
and shining, moving appearances lasting a month, and recurring even now. Sight is 
much impaired. The aqueous is turbid, and the lens is seen opaque and moving behind 
the pupil. On July 22nd, the eye was sufficiently recovered to allow of the needle 
being used to the lens. On Nov. 25th, the lens was quite absorbed, but a web of 
capsule stretched across the pupil, one band especially across the centre of it. I 
introduced Luer's scissors on the upper and inner side, and bringing their blades up 
to the pupil, cut across this band at each end, so as to clear the central part of the 
pupil. No inflammation followed. He was afterwards able to see better, but not so 
well as before the cataract formed. It is probable that the retina and vitreous are 
diseased. 



Case 3. 

Feb., 1851. — John Gruttth Jones, aged 45, able seaman, sent over by Captain 
Bathurst from the Bay of Honduras, where he has been stationed twenty-six years, 
under the following circumstances : — He had lost the left eye, in 1831, by a shot. 
Globe collapsed. The right eye was perfect till June, 1850, when it became inflamed. 
It was without sight till November. He was salivated and actively treated. In 
November he began to see a little, and was sent over for the purpose of having some- 
thing done in England. 

Present State^ Feb, 15. — Right cornea semi-opaque and uneven on the sorface in 
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the central third, opposite the pupil, and also above. At the sides and below, it is 
clear and natural. When the pupil is dilated by shading the eye with the hand, he 
can just see the large letters '*on them 'buses.*' I dilated the pupil with atropine, and 
found he could then see nainion type through a pin-hole in a card. As all oplithalmia 
had subsided, I decided on making an artificial pupil downwards, and a very little 
outwards, in order that he might afterwards use the pin-hole. Fearing to enlarge the 
pupil too much, I determined to operate as follows : — I made the puncture near, but 
not close to, the margin of the cornea, at the lower and outer part, — introduced 
Tyrrell's hook, caught the border of the pupil,^ — taking care to engage it but very 
little in the hook, — and withdrawing it, left the iris in the puncture, by disengaging 
the hook, without, as usual, cutting off the iris with the scissors. The pupil seemed all 
I could wish. 

The hds were closed, and the eye looked at three days after, all being quiet ; but, 
to my disappointment, I found the iris had slipped back into the aqueous chamber, 
and had resumed its natural place. The pupil was more contracted than before, but 
was active ; there was no inflammation at all. The corneal puncture was closed, and 
the aqueous restored. 

After the lapse of a week, his time being limited, I again operated as follows on 
the 27th. I punctured the cornea close to the old place, but a little higher, for I 
feared, if I passed through the former puncture, the wound might not readily heal 
As the needle was piercing the cornea, the old puncture gave way, and the aqueous 
escaped, so that great care was required in passing the needle completely in, not to 
wound the iris or lens. The hook was then introduced, the pupillary border caught, 
and withdrawn as usual. A small piece was now cut off- 
Three days after, all was perfectly quiet. The iris remained attached to the 
cornea, not only to the last puncture, but also to the previous one, and a pupil resulted 
which was quite what I expected. {See fig. 3.) He could now see much better than 
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before, could walk without help along the crowded streets, and, with the help of 
a pin-hole, could see very small type. No inflammation followed, and, the lens 
remaining transparent, he sailed on the 14th March. He had already found that he 
could see to read medium type by closing the eyelid a little ; and I observed that in 
doing so the pupil was partially covered. 

From the issue of some previous cases similar to this, in which I thought that 
the patients might have had more sight restored, had the pupil been kept smaller and 
more central, I tried the plan of making the puncture in the cornea less near the 
margin, so as to limit the pupil outwards, and hoped, by more carefully restricting 
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the size of the corneal puncture, to insure the retention of the iris in the wound. If 
this last expectation had been fulfilled, it is probable that the sight would have been 
much superior to that otherwise resulting ; but the following case convinced me that 
there was no certainty of securing this adhesion of the iris to the wound through 
which it had been prolapsed, and that, if it did retreat when the puncture had been 
thus made at some distance within the corneal margin, the nebula probably resulting 
must stand in front of the pupil, and thus add to its other defects. The case, though 
one of posterior synechia, bears exactly on the point in question. The subject of 
it was one of the Chinese at the junk, then at Blackwall. Notes were kept by my 
friend Mr. Lynch. 



Case 4. 

April 5^ 1849. — ^Allauck, aged 24, has been in England eighteen months. About 
eight months ago contracted syphilis, and was treated at the Dreadnought Hospital 
ship. Four months ago had syphilitic iritis, and when it had continued some time, 
he was again taken to the Dreadnought. Though the most skilful treatment was 
employed, it ended in the destruction of the left eye, and only the very partial 
recovery of the right. Its pupil was much contracted, and adherent by lymph to the 
crystalline capsule, except at one point at the outer side. The capsule in the area of 
the pupil was opaque, but when atropine was applied, the free portion of the pupil 
dilated a little, and showed that the lens behind it was quite clear. He could then 
also see better. Without atropine his vision was very imperfect. He could with 
difficulty see two fingers. 

27th. — operated for artificial pupil. After atropine, the small free margin was 
caught by Tyrrell's hook, drawn out, and a piece cut off. The puncture was made 

FIG. 4. 

about a tenth of an inch within the margin of the cornea, in order to limit the pupil 
outwards. (aS^^ fig. 4, a, p.) 

On the 28th, the pupil was as in fig. 4, b. The iris had receded, had opened out, 
and the puncture was in front of it. 

On the 29th, blood was effuded into the aqueous chambers, filling them, and 
obscuring everything. A blister and purge. Being much depressed in spirits, he was 
allowed to return to the junk at his urgent request. 

May 17th. — Comes with the blood all absorbed, and a good clear pupil. 
(Fig. 4, 0.) The cicatrix of the puncture is, however, slightly nebulous, and in front 
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of the pupil. Still he can see to read and write Chinese characters, and has inscribed 
his name in the Case Book, 

I shall now adduce two cases illustrative of a very common class, in which the 
operation with Tyrrell's hook is very defective, and the evils of the large eccentric 
pupil it is so apt to make are displayed. I give them in order that the same 
operation may not be repeated in similar instances, but that another shortly to be 
mentioned may be substituted. In these cases the whole, or a considerable portion of 
the pupil, had a nebula in front of it, through which some degree of vision was 
possible, and when the pupil was dilated with atropine, or even by shading the eye, 
vision waa much improved ; for not only was more light admitted, but the pupil 
extended either beyond the nebula, or behind a part less dense. Hence an enlarge- 
ment of the pupil was indicated (for the position in life of the poor precludes their 
having constant recourse to atropine), and that with Tyrrell's hook seemed at that 
time the most simple and suitable. 



Case 5. 

April 8, 1850, — John Scott, aged 39, labourer, having had the right eye lost 
after birth, came with acute inflammation and onyx of the left cornea^ for which I 
treated him in the usual way. 

On the 31st May the inflammation had quite disappeared, and there was a 
leucoma in front of the lower half of the left pupil, and above this a nebula. {See 
%. 5, a.) The iris was adherent below to the leucoma. Sight was improved by 
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atropine, under which the pupil surmounted the nebula. The cornea being quite 
clear on the outer side, I determined to give him a chance of improvement by 
enlarging the pupil outwards^ This was done as usual : the operation was perfectly 
simple. A little blood lay afterwards in the anterior chamber, but in two days this 
was cleared away, and the eye was recovered* 

On June 8, the condition was as in fig. 5, b. It is interesting to note the following 
observations as to the result on vision of this operation : — 

On the 29th June, he could see better through the central part of the pupil than 
through the lateral part, when they were alternately covered by a card, although 
the nebula was in front of the centre, and the margin waa clear; and yet I 
found that the operation had decidedly improved his sight. It had done bo, by 
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allowing the upper border of the pupil to rise much more freely behind the nebula 
when the eye was shaded than it could do before. 

This note is appended in the Case Book: — "I will think of slitting the edge 
of the old pupil above, so as to enlarge it centrally and above, it being evident, that 
a central pupil behind a nebula is better than a marginal one behind clear cornea.** 



Case 6. 

June 6, 1850. — John Eussell, aged 25, has leucoma in each eye from variola 
in childhood. In the right it is central and large, and the rest of the cornea is 
nebulous. In the left it is at the lower part of the cornea, but a nebula extends from 
it upwards in front of the whole pupil. (Fig. 6, a.) The sides of the cornea are 
clear. There is a central speck on the capsule of the lens, seen even through the 
nebula. His sight with this eye is very imperfect, but improves under atropine, which 
dilates the pupil beyond the margin of the nebula. (Fig. 6, b.) 

I enlarged the pupil downwards and outwards as represented at c. The cutting 
needle was introduced close to the margin of the cornea, and close to the leucoma. 
With Tyrrell's hook I drew out the iris where it was stretching up to a point of 
adhesion to the leucoma. Its texture being brittle, it tore. I did not cut off any. 
I introduced the hook three or four times to endeavour to extract more, and succeeded 
partially, leaving some entangled in the corneal puncture. 

10th. — ^No inflammation followed. (Pupil shown in fig. 6, c.) This patient was 




FIG. 6. 



very little improved. He could see better through the central part when the pupil 
was dilated mth atropine than through the lateral part of the pupil when the central 
part was covered. 

The reason of the little benefit done by the operation in these cases seems 
evidently to be this, that the nebula in front of the natural pupil allowed still 
of vision through that part, so that the pupil, as altered by the operation, was 
a very large one, including the old central and the new marginal part, and was thus 
extremely defective, according to the principles laid down above. 

These cases especially impressed me with the importance of a central position 
for the pupil, and determined me to endeavour to find some means of enlarging the 
natural pupil to a limited extent in a suitable direction, still keeping it as central as 
possible, rather than of drawing it out with Tyrrell's hook to the margin of the 
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cornea. I waa, therefore, much pleased to see the small scissors which Lueb 
exhibited here last summer* (viz,, at the first Great Exhibition," 1851); and it 
Immediately occurred to me, that this admirable instrument was likely to fulfil some 
important indications in a superior degree to any other yet invented. 

These scissors consist of delicate blades, about a quarter of an inch long, 
expanding from a stem which is moved up and down a canula of the size of a 
cataract-needle by means of a spring in the handle. When the spring is pressed, 
the scissors are closed by being drawn partly into the canula; and when it is 
relaxed, they open by being protruded by a spiral wire concealed in the handle. 
The blades of the scissors are pointed, and one of them projects beyond the other 
and has a cutting-back edge ; so that it is capable of piercing the cornea or sclerotica, 
and allowing the whole instrument (closed) to be introduced within the chambers 
of the eye. Wiien within, the blades may be opened and made to cut iris or capsule 
of the lens, by means of the spring in the handle. The canula and scissors are 
60 adapted in size to each other, that the canula quite fills up the wound which the 
scissors make in the cornea, and thus the aqueous humor is prevented from escaping 
while the scissors are at work within. 

With the view of adapting these scissors more perfectly to the operation for 
artificial pupil which I meditated, viz., to snip the border of the pupil at a given 
point without risking the lens — I requested Luer to shorten the blades by 
almost one-half, and to make the shorter of the two blades blunt-pointed instead 
of sharp-pointed. I required the blades shorter in order that they might work in 
a smaller space, and one point blunt, in order that it might be passed behind the 
iris, and not puncture the capsule if it touched it. With this modified instrument, 
I operated as follows in the next case that presented itself- 



Case 7, 

October 3, 1851. — Edwakd Bush, aged 36, lost the left 'eye by a blow three 
years ago ; four months ago had severe inflammation with sloughing of the cornea 
in the right eye. At present there is a dense leucoma occupying the greater part 
of the right cornea. The iris is barely visible below, and the leucoma extends over 
the centre, obscuring the pupiL When the eye is shaded so as to dilate the pupil, it 
rises a little above the leucoma, and his sight is considerably improved. Still, the 
cornea is slightly hazy above the leucoma, to nearly its upper margin. The lens 
appear to be 171 sitUj and perfectly clear. The lower edge of the pupil adheres 
to the leucoma, 

• These and other analogous instruments may be obtained at WEiss*a. 
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The patient being placed as usual on his back, I introduced the scissors at the 
outer side of the cornea, where it was very nebulous, and pushed them on as far 
as the existing pupil, where it lay almost, but not quite, obscured by the leucoma, 
for atropine had been applied. The shorter, blunt-pointed blade of the scissors 
was then passed behind the upper border of the pupil, and the long sharp-pointed 

Pf Site of panctare of cornea. The line extending from 
the pupil shows the incision by the scissors, but is 
I rather too long. 

The second diagram represenia the pupil after the first 
operation. 

FIG. 7. 

blade in front of the iris ; and the spring being pressed, the blades closed and cut 
the upper margin of the pupil to the extent of about -j^th of an inch. Though the 
hinder blade must have touched the lens, this was not wounded. No blood flowed to 
discolour the aqueous humor ; and the man, sitting up, could at once see the tree^ 
and distant houses through the window. No inflammation ensued and he returned 
to the country. 

Early in November he came back for inspection, and his sight continued much 
improved ; but as he stated that he saw more distinctly when the eye was shaded, and 
it was found that the pupil enlarged slightly upwards when that took place, I resolved 
to repeat the operation, and to divide the iris at the same point, but to a slightly 
greater extent, so as to place the pupil permanently in the condition in which it was 
thus found to serve most eflSciently the purposes of vision. This was accordingly 
done, and the pupil enlarged by a second cut. The operation was exceedingly 
simple, the aqueous not escaping, and no bleeding attended it. He left the hospital 
two days after. A minute strip of iris remained between the two cuts which 
had been made in it. When this shrinks, the man's sight will doubtless be much 
improved. 

No inflammation or opacity of the lens followed this second operation, which 
shows how much may be done with safety with this delicate instrument. 

These scissors may be used also with advantage through the cornea to make 
an opening in the iris when the pupil is obliterated by prolapse, after the extraction 
of cataract ; and, indeed, I think, that while they enable us to make the pupil as 
central as possible, to define its extent, and to save the lens when present, and 
all this with a mere puncture of the cornea, they must supplant altogether the iris 
scissors of Maunoir, which require a large incision in the cornea, do not enable 
the surgeon to limit the pupil as he desires, and are very apt to wound the lens, 
induce cataract, and mar the elegant results of the operation as produced by the 
canula scissors. 

Mr. Tyrrell employed his hook to make an artificial pupil in some cases of 
conical cornea, an operation which has been abandoned probably by most surgeons, 
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on account of the inconveniences already detailed as attendant on the uae of thia 
instrument^ inconveniences which must have been even greater where the pupillary 
border was entirely free, than where it was partially adherent to a leucoma. I should 
not now hesitate, in a suitable case of conical cornea, to introduce the canula scissors, 
and to incise the pupillary border at such a point as to enlarge the pupil by the 
resulting gaping of the incision, opposite a part of the cornea near the centre, which 
was more fitted than the irregular apex of the cone to transmit a true refraction to the 
lens and retina, 

I would also recommend the use of thesie scissors to enlarge the pupil where the 
cornea is thickly nebulous, not leucomatous, and where vision is much improved by 
dilatation of the pupil. The constant use of atropine greatly improves sight. By 
snipping the pupillary border at two or three points, and to a slight extent, the 
pupil is permanently enlarged, but at the same time kept central. The operator 
need not hazard the lens, and the danger of inflammation is trivial Such cases are 
numerous, and have not admitted of relief by any operation hitherto devised. The 
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operation would be performed much as in Case 7. The scissors introduced below 
might snip the outer and inner margin by being turned to each in succession. 

I may add, that these scissors are also extremely useful in cutting across bands 
of opaque tough capsule^ which are often very hard to deal with by the ordinary 
cutting needle. This use of them is exemplified in Case 2, 

Notwithstanding what has been above advanced as to the disadvantages of the 
operation with Tyrrell's hook under ordinary circumstances, there will remain certain 
cases in which some such instrument will be useful. For example, where the whole 
cornea is leucomatous except one small marginal spotj the pupil must be made behind 
this spot, and the smallness of the spot will limit the pupil, so that a large opening in 
the iris would be of little consequence. Again, in cases like those above related 
(Cases 1 and 4), where, with synechia posterior, a small point of the pupillary border 
remains free, it will be desirable to hook it and draw it outwards, so as to make 
the elliptical pupil, which has been shown to be so serviceable. Here the iris readily 
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tears rather than the adhesion to the capsule should give way, and the hook answen 
well ; nor could the scissors be employed. 

But, to obviate the defects already alluded to, even in cases to which a hook may 
still be applicable, I have contrived the following needle-hook, which has been made 
for me by Mr. Weiss. {See Fig. 8.) 

Of the general size of Tyrrell's hook, it is sharp and flattened at the point, and 
the stem is cylindrical, and of such a size as exactly to occupy the corneal wound, and 
effectually prevent the escape of the aqueous humor during the operation. There is 
a slit on one margin near the point, running up towards the point, and making the 
terminal part of the instrument a hook as well as a needle. The cutting edge extends 
from the point as far as the shoulder on the side opposite the slit ; while, on the other 
side, or that which must be turned towards the lens in seizing the pupillary border, 
the edge is cutting only close to the point, and the convex part of the hook, that might 
touch the capsule, is blunt. 

With this instrument, no previous puncture with a needle is requisite. The needle- 
hook introduces itself, retains the aqueous humor, and brings out the iris, while it is 
calculated to insure the safety of the lens as much, I believe, as Tyrrell's hook. In 
fact, the retention of the aqueous humor, by maintaining the exact position of the iris 
and lens during the surgeon's manipulations, must, itself, go far to enable him to avoid 
wounding the lens. 

The slit may be made of different depths in different instruments, so as to entangle 
more or less of the iris as desired ; and the recess of the slit is cutting in one, for those 
cases in which it is desirable to slit up the iris from the pupillary border rather than 
to withdraw or remove a portion with the scissors. In the latter cases, when the iris 
has been slit up as far as necessary, say one-half of the distance from the pupillary to 
the ciliary margin, the hook may be disengaged and withdrawn, leaving the pupil 
much limited in the direction of the ciliary margin. 

If it should happen to seem desirable to re-introduce the hook after a first attempt 
to withdraw a portion of iris, Tyrrell's hook will still be the best instrument, and may 
be used as a supplementary aid to the needle-hook, which manifestly is not adapted for 
introduction a second time by the same aperture, after escape of the aqueous. 

In conclusion, I have pleasure in appending a very interesting case, which has 
been placed at my disposal by my friend Mr. W. W. Cooper, in which he very 
ingeniously made an excellent pupil by means of another of the new French instru- 
ments. It is as follows : — 

Samuel Hill, of Derby, aged 45, a stout, florid man, by occupation a porter, was 
attacked in February, 1850, with iritis of both eyes, which ultimately led to the closure 
of the pupils by deposit of lymph. They were contracted to the size of pins' heads, 
and the iris was much stretched in each. In the lower part of the left pupil there was 
a clear point, but so small as to be scarcely perceptible. 
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This man became a patient at the North London Eye Infirmary, and was operated 
on by Mr. White Cooper, on the 25th of last October. 

The right eye was selected as being the worst, and the operation performed was 
as follows : — small incision was made with Jager's double-edged knife through the 
outer margin of the cornea, a little below the median line ; the aqueous humor 
escaped, but the iris did not bulge into the wound. A pair of extremely fine forceps 
(made by Lueb after the pattern of Charbierb) were then introduced, with the blades 
closed ; when in front of the pupil the blades were opened by means of a spring, and 
a few fibres of the iris at the external border of the pupil, seized, and very gently 
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drawn out of the wound. The rent thus made in the tense membrane, immediately 
dilated, forming a good-sized oval pupil. (aS^^ Fig. 9.) Nothing more was required ; 
not a drop of blood appeared, and the eye was closed and bound up. 

The patient recovered without a bad symptom, and returned home to Derby on 
the twelfth day after the operation, having regained good vision. 

This is probably the first time in which these forceps, intended for the removal of 
opaque portions of capsule, were used for the formation of an artificial pupil. The 
wound in the cornea did not exceed an eighth of an inch in size, for the peculiar 
construction of the forceps enabled them to be expanded when in the anterior 
chamber. The blades grasped the iris where it was firmly bound down to the capsule 
of the lens, but without injury to that delicate membrane ; and the small portion was 
withdrawn without any other part of the iris having been touched, much less bruised, 
a point of great importance in such cases. 
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XIL 

CANULA 'SCISSORS FOR THE EYE. 

By William Bowman, Esq.^ FM.S.^ Professor of Physiology in King's College, Fellow 

of the Royal College of Surgeons^ 
[From ' The Medical Times mid Gazette^' January dlst^ 1852, yi. 108.] 

In a recent paper on artificial pupil, I spoke of " the ainall scissors which 
M. LuEK exhibited here last summer " {p. 247), but was not aware of what has just been 
pointed out to me by my friend, Mr, Wilde, of Dublin, that a similar instrument was 
described by him in your Journal of December 7thj ISSO, under the name of " a new 
scissors for the removal of opaque capsules and false membranes from the chambers 
of the eye/* Mr. Wilde states there^ that he took advantage of the principle of the 
very beautiful instrument lately invented by M. Charriebe, viz., the canula-forceps, in 
which the blades are forceps-blades, and conceived the idea of making them scissor- 
blades, which idea the instrument-maker has carried out. For this idea I think the 
Profession is much indebted to Mr. Wilde, and I hasten to say so. I should have 
been grieved if, through any inadvertence of mine, that eminent ophthalmic surgeon 
had been deprived of any share of the merit so justly due to him. He proposed the 
scissors for the division of fragments of opaque capsule, or false membrane, which so 
often elude the cutting needle ; and also says, possibly this instrument, or some 
raodificatiou of it, may be useful in performing the operation for artificial pupil, or in 
detaching portions of the iris from the back of the cornea, &c. I have been induced 
by M, CcARRiEEE to give tliis early notice of the instrument, otherwise I should have 
waited until I had had practical experience of its value and working." Thus the 
merit of suggesting the possibility of the application of this instrument, or some 
modification of it, to the operation for artificial pupil belongs incontestably to 
Mr, Wilde, 

Mr. Wilde says, '^when introduced through the cornea, an opening should first 
be made for it with a flat needle or the point of an extraction knife*" Hence 
die canula-scissors he proposed were not self-penetrating, while those shown me by 
M. LuER are soj a great advantage. For it might prove chfficult to introduce 
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the scissors through a wound in the cornea, by which the aqueous humor might 
have previously escaped, thus bringing the iris into contact with the cornea ; whereas, 
when the scissors make the wound, and their canula fills it, the aqueous humor 
is retained while the blades are at work. I mention this, because it illustrates 
the steps by which inventions are perfected. Who made the scissors self-penetrating 
is of some consequence, as all merit should be acknowledged. Probably, it may 
have been M. Charribbe, perhaps M. Luer — I do not know; but without this 
improvement I do not think the instrument would have been so serviceable as it 
is. My own further su^estions were, to have the blades even shorter than before, 
so as to work in the small space to which we are often limited, where an artificial 
pupil is to be made, and to have the shorter blade blunt-pointed, so that it could be 
pushed behind the iris without risk of wounding the lens. For these suggestions, 
I desire to claim no credit, as they naturally occurred to me when my mind was 
engaged on the subject. 

I shall only add, that the object of my paper was to draw attention to the great 
importance of certain principles to be kept in view by surgeons about to operate for 
artificial pupil, and to show by examples how existing modes of operating might be 
advantageously modified. The question interesting to the Profession and to humanity, 
is. how can we most safely operate so as to form the most useful pupil ? 
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XIII. 

ON THE USE OP TWO NEEDLES AT ONCE IN CERTAIN OPERATIONS 
ON THE EYE, ESPECIALLY IN THOSE FOR CAPSULAR CATARACT 
AND ARTIFICIAL PUPIL. 

By William Bowman, FMS., Fellow of the Royal College of Surgeom^ Assistant' 
Surgeon to the King's Colkge Hospital^ and the Royal London Ophthalmic 
Hospital, Moorfields* 

\Fwm Vol. XXKVI of the ^ Medtco-Chimrgical Transactiom/ published by the 
Royal Medical and Chh^rgical Society of LondmiJ] 

Ueceived April 12tli.— Read May 24th, 1853. 

I AM desirous of describing a new mode of operating applicable to many cases of 
closed or obstructed pupil, and which will be found, I think, a useful addition to the 
resources of ophthalmic surgery. 

It consists in the simultaneous employment of two needles, introduced at 
different points through the outer coat, and made to act in concert upon false 
membranes, opaque capsule, or iris, or even on the lens itself under certain 
circumstances. 

Several advantages attend this mode of operating. Opaque portions of capsule 
are often very tough, and being attached to the suspensory ligament of the lenSj or 
to the pupillary border of the iris, these extensile structures readily allow the opaque 
membrane to recede before the needle, rather than be torn or cut through, and the 
surgeon vainly sweeps the membrane before the instrument from side to side at 
the risk of serious injury and consecutive inflammation of the ciliary processes 
or iris. 

Now if two needles are brought to bear on the opaque capsule from different 
sides of the cornea or sclerotica, each furnishes the other with a point of resistance, 
and the capsule may be torn open or cut at pleasure, in almost any direction, and 
generally without any drag on the neighbouring vascular structures. 
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If the capsule is membraniform, the needles are made to puncture it close 
together from opposite sides, and their points are then separated so as to tear it open. 
If it is of a cobweb form they enter one of its meshes, and are used in the same way. 
If it is a tight band stretched across the pupil, the needles cannot always be so 
successfully employed, at least, unless the surgeon has acquired some dexterity in 
handling them. It is then possible to twist one of them round and round the band, 
and so to get a kind of hold upon it, in case it should on trial have proved too 
tough to yield to the needles made to cross over it from opposite sides. In one 
instance only have I been foiled in the attempt to divide such a band with the 
two needles. 

The needles usually act perfectly if passed through any convenient opposite 
points of the margin of the cornea, the pupil being always, where possible, dilated by 
atropine. The injury inflicted on the organ by this mode of procedure is thus 
reduced to a minimum, the simple needle punctures through the cornea being in 
themselves trivial, and no other structure being interfered with except the capsule or 
membrane, which it is the object of the operation to deal with. It is but seldom 
desirable, for the sake of the manipulations, that one of the needles should be entered 
through the sclerotica. Of course, in thus using two needles at once, in knife-and- 
fork fashion, the operator's hands are both engaged, and the lids must be held open 
for him either by an assistant, or, what I much prefer, by the wire speculum. This 
leaves the globe completely at his command, with room for all the movements of the 
needles. 

A great advantage of this mode of operating is, that it may be at once proceeded 
to in any case, where, on trial, a single needle is found to be insufficient to eflfect the 
laceration of an obstructing membrane. Sometimes, and indeed generally, the 
toughness of an opaque capsule is obvious to the experienced eye ; but at others, 
the needle alone can afford a correct intimation of its texture; and if, where the 
surgeon suspects that he may meet with resistance, he begins by using the wire 
speculum, and provides two needles in case of need, he can make trial with one of 
them first in the ordinary way, and proceed to the operation now described, by 
inserting the second needle should he find it necessary to do so. He is thus able 
exactly to adapt the extent of his interference to the demand of each particular case, 
and this without deferring the major operation to a future time. 

The needles to be used should be ordinary cataract-needles, the stem cylindrical, 
and of a size to easily occupy the corneal puncture, and allow of free movement while 
retaining the aqueous humor. If the stem does not move freely in the puncture, the 
cornea is apt to be creased^ and the view of the interior of the eye to be thereby 
obscured. They may be made to cut more or less near the point. It is well in some 
cases, that one or both should be slightly curved at the point. It is better to insert 
one first down to the membrane ; this holds the globe, and the surgeon sees more- 
deliberately what he is doing. The second may then be carefully introduced so as to 
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act in flie way previously determiQed on in the operator's mind ; for he should 
consider in what direction the membrane may be best torn through in each case before 
commencing, since on this will depend his choice of the points at which to puncture 
the cornea or sclerotica. In general it is better to hold one needle fixed while the 
other is moved, as it is not easy, without practicCj to attend accurately to the move- 
ments of both at once. The temper of the needles should of course bo such that 
if they chance to touch, there may be no risk of their points breaking* To 
avoid the chance of inadvertently penetrating further than desirable with one 
of them^ whilst the attention is engaged upon the other, the stem of the needles 
may be made thicker from the handle up to within half an inch of the point 
{" stop-needle ") ; in no case is it necessary to enter the instrument beyond half an 
inch in depth. 

The patient should be laid on his back, and chloroform may be exhibited if he 
thinks it worth while. 

In the preceding remarks, I have had chiefly in ^ew the application of the 
double-needle-operation to tough capsular and membranous cataracts. Many 
surgeons of great experience are averse from meddling with such cases if they 
can possibly avoid it, that is, if the patient already enjoys a moderate amount of 
sight, or if the opposite eye is sound. They are deterred by the fear of exciting 
dangerous, or, at least, troublesome inflammation, by the injury liable to be done 
to the iris, ciliary processes, or even (through the vitreous humor) to the retina, in 
the attempt to tear through the opaque capsule. But I believe that by operating in 
the way I propose, this danger may be almost entirely avoided, by the power it 
confers of strictly limiting the injury to the punctures of the cornea and the capsule 
itself. 

The operation is also suitable to cases of false membrane obstructing the pupil 
where the iris* is adherent to the lens, and where it may seem desirable to get rid of 
the lens by solution. In several instances of closed pupil I have employed, in the first 
instance, Mr. Tyerell's operation of drillings so as to destroy the body of the lens, and 
afterwards, when a dense membrane alone remained, I have used the two needles to 
tear open this membrane and restore the pupil in its natural situation. To do this with 
a single needle is often exceedingly diflScult, owing to the toughness of the membrane, 
and the extensibilityj or even the soft and rotten state, of the iris, altered in texture 
by inflammation. A single needle passed through the pupil may often be pushed 
widely from side to side, under such circumstances, without dividing the false 
membrane ; and sometimes the iris has been separated from the cihary attachment 
in the effort, or such inflannnation has followed its stretching, as to close again 
the pupil which may have been opened, and thus to nullify the whole proceeding, A 
second needle in the pupil affords the requisite point of resistance, and the slightest 
force will now suffice to establish the aperture, without the least strain upon the 
tissue of the iris, 
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I have further made use of the double-needle-operation to form an artificial pupil 
in some cases, chiefly those following extraction of cataract, or where the lens, from 
any cause, has been removed. With two cutting needles inserted into the iris at the 
same point, and then diverged, a new pupil may be produced with great precision, 
and with accurate regard both to size and situation : it may be kept of moderate 
dimensions, and be placed in the most central position possible ; conditions of whidi I 
have elsewhere endeavoured to signalise the importance.* 

I might adduce many examples in illustration of the above observations. The 
method I advocate has been extensively tested during the last six months by several of 
my colleagues, at the Moorfields Hospital, as well as by myself, both there and in 
private practice ; and it has been frequently remarked in the operating theatre, by 
those who have witnessed the operations performed, that results have been obtained 
by means of it which could not have been otherwise arrived at. Very frequently have 
two needles been able to eflect the division or removal of false membranes, 
where one only had a moment before proved imavailing. I therefore feel justified 
in speaking of this method as one enabling the surgeon to deal with the important 
morbid states in question more effectively as well as more safely than has hitherto 
been possible. 

I will conclude this brief paper with a few remarks on the canula-instruments 
recently introduced for operations on opaque capsules, and which the double-needle- 
operation is calculated, in my opinion, in most of such cases to supersede, though 
these instruments will still be highly available in certain operations for artificial pupil. 
All must admire the delicacy and beauty of the canula-forceps and the canula-scissors, 
in their several modifications of self-penetrating, blunt-pointed, &c. With great nicety 
in their construction and management, and with a little practice, they may be manipu- 
lated so as to effect all that has been expected of them. But the canula-forceps act 
by forcibly dragging the dense and tough capsule from its attachments, and of course 
they must endanger the vascular parts to which the capsule is connected, in precise 
proportion to the firmness of these attachments ; and though the immediate result, in 
the clearing of the pupil, is admirable, and often followed by but trivial inflammation, 
yet violent and even destructive ophthalmitis occasionally ensues, particularly where 
the eye has previously suffered, and where it is usually of most essential importance to 
avoid re-exciting it. As respects the removal of the fragments of capsule out of the 
organ, no advantage attends it, except the security it gives that they can never again 
obstruct the pupil ; but fresh inflammation, induced by the removal, may lead to a 
new membranous cataract ; and, on the other hand, portions of capsule divided by the 
double-needle-operation, and receding behind the pupil, are as much out of the course 
of the light as if they were actually withdrawn from the globe, and they can occasion 
no irritation. 

The canula-scissors of my friend, Mr. Wilde, inflict less injury on the vascular 

• * Medical Times,' Jan., 1852. 
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parts than the canula-forceps, because they cut across the capsule without dragging 
on its attachments ; but they require room for the blades to work in, and it is therefore 
essential that the aqueous humor should be retained, which is not always easy, unless 
they are introduced through the sclerotica. They require a largish orifice to enter by, 
and they cannot readily cut the capsule except in the direction in which they have 
been introduced, so that they seem chiefly applicable to cases in which a single and 
very tough band stretches across the pupil To divide this, I believe they are still the 
best instruments. 

[In using cannla-instmmenfcs special antiseptic precautions are to be observed. — W. B.] 
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By Mb. Bowman. 



* Ophtkalmzc Hospital Reports,* Vol /, pp. 10 to 20, October, 1857, 



In the 'Medical aad Chirurgical Transactional for the year 1851, is a paper on 
a new method of treating certain cases of Epiphora, in which I showed the advantages 
of lajing open the lacrymal puncta, on the side towards the conjunctiva, when they 
had become everted and dry, thus carrying backwards the orifice to a point where 
the teai^s could enter the canaL Of this method I shall only say that subsequent 
experience has confirmed my opinion, and rendered this the established practice- 
Both before and since the above date, my attention has been largely given to the 
treatment of lacrymal obstructions on account of their frequency, their intractable 
and obstinate nature, and the exceedingly unsatisfactory resultB of the modes of 
treatment in common use* Indeed, from the peculiar and complex construction 
of the parts concerned, from their small size and tortuous disposition, there is no 
subject in the whole range of Surgery which has been more troublesome to our 
predecessors, or that more invites the study of those who would fain leave science 
more advanced than they found it. 

As if to sum up the difficulties which surround the cure, or even relief, of the 
more serious cases of chronic obstructions of the sac, there has arisen within a few 
years the practice of laying it open from top to bottom, and altogether destroying 
it with the heated iron, a plan said to be efiectual, but> if bo, by the more complete 
closure and obliteration of the organ diseased. 

I would now refer to cases of chronic inflammation of the sac, with mucus 
or pus, or both, at once or at different times occupying its cavity, and either impacted 
there, or discharging more or less freely under pressure, either forwards into the 
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nose by the nasal duct, or backwards on to tlie eye through one or both of the 
canaliculi. 

The various expedients hitherto in use for relieving this condition, withoiU 
inserting a style or tube through the skin into the sac and down the nasal duct, 
to be worn for a certain time, may be said to have signally failed , though occasionally 
attended by partial or temporary benefit. Such expedients are leeches, blisters, 
injections of warm water or various astringents, the frequent passing of such hair 
probes as the puncta will admit, together with suitable constitutional treatment. 
The inflammation in those cases often varies in intensity, subsiding and re-appearing, 
and such subsidiary means do often add to comfort. The patient, too, by frequently 
pressing out the mucus, may often succeed in abating his annoyance and keeping 
it in check. But, nevertheless, it almost always happens that the distress continues, 
and is very apt, sooner or later, to end in abscess and fistula. ; 

The insertion of a style, or tube, through an opening made in front of the 
sac below the tendo oculi, has been the last and common resource in obstinate 
cases, where the disease has worn out the patience of the sufierer and the surgeon. 
It is an expedient so objectionable in itself, as never to be resorted to till the 
last moment. It is unsightly, especially in females; it is painful, and the patient 
has constantly to wipe away the discharge escaping by the orifice. The puncture 
made to admit the style, is also frequently followed by the formation of an abscess 
outside the sac, spreading under the orbicularis muscle, and apt to grow into that 
serious complication a sinuous ulcer, for the cure of which, free division, and 
sometimes excision, of the overlying skin is necessary. During several years in 
which I was in the habit of using the style, I studied its inconveniences, and 
devised a remedy for some of them. In particular I found it desirable to make 
the first opening large enough to allow of the free escape of the discharges from 
the sac by the side of the neck of the style; for if the orifice were made too 
small, an abscess between the sac and the skin was very prone to follow. But 
this large preliminary opening was apt to allow the head of the style to bury itself 
in the sac, an inconvenience not always obviated by a thread secured by plaster 
to the forehead, and I therefore came to use, in the first instance, a style so long 
as to rest on the floor of the nose, while the head stood just outside the orifice in the 
skin. The length was adapted in each case, to the requisite depth of the parts 
ascertained by a probe, the styles being made of extreme length, and shortened 
at the moment, by cutting pliers, and the lower end smoothed on a hone. As the 
inflammation following the puncture subsided, and the orifice gradually contracted 
with the progress of the cure, the length of the style was from time to time 
diminished, so as to keep the head upon the skin. But I have now^ in ordinary 
cases, altogether abandoned the use of the style inserted by the skin. It is found 
necessary, by those who use the style, to continue it for periods varying from nz 
weeks to six months, and some patients seem to wear it permanently. If the conditkm 
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of the parts allows of its removal, the orifice either heals or remaina fistulous. If it 
heals, and a relapse of the sac-inflammation occurs (no unusual thing) , the whole 
process has to be repeated : a fistulous opening is a continual annoyance. 

The expedient — to which some surgeons have been led — of introducing a style or 
tube by the skin, and burying it in the sac or nasal duct, healing the skin over 
it, has been an attempt to escape from the annoyances of the external opening, but 
such metallic substances usually act sooner or later as foreign bodies, causing abscess, 
and the utmost difficulty in extracting the ofiending cause. Of this I have had 
several examples. 

The inconveniences of the style are indeed such, that it is seldom resorted to till 
the last moment, when pus has formed in the sac, or perhaps abscess is threatening 
or has burst, the surgeon and patient being almost equally unwilling to have 
recourse to it, and wasting their time on the temporizing and palliative measures 
first alluded to, which seldom efiect a cure, or do more than keep the annoyance in 
check. 

Influenced by these considerations, and having in view the perfectly innocent 
result of laying open the punctum where it was everted, I began as early as 1851, 
to slit it up as far as the caruncle, m aU cases of lacrymal obstruction, and have 
since, by degrees, arrived at a method of treating almost all such obstructions 
without opening the skin at all. In fact, I have found it possible to treat the 
gi-eater number of cases, mechanically, through the upper or lower canaliculus thus 
opened at the punctum, by passing probes, of suitable size, downwards into the 
nose, thus commandiDg the entire length of the passages, and not being limited, as 
by the old method of the style, to occlusions of the nasal duct. In this way I 
have arrived at some facts nut previously ascertained, as to the history of these 
obstructions, and have adapted the treatment to them respectively, I have avoided 
the inconveniences of the opening in the skin, and have established, at the very 
commencement of the treatment, a permanent opening, unseen, and attended by no 
inconvenience, through which the use of the treatment by probes can, at any time, be 
at once resumed in the event of relapses. 

In the course of my investigations I have kept constantly in view the analogy 
of these obstructions with those of the urinary passages. They are in many respects 
closely allied and mutually illustrative, and I have borrowed from our experience 
of urethral strictures some hintSj applicable to the treatment of those of the 
tear*ducts. 

Before the proposal to slit up the punctum, some anatomists may have been 
aware that the canaliculi were capacious ducts, large enough to admit an ordinary 
probe ; but certainly surgeons took no account of that important fact. They have 
been syringed and probes have been passed down them (I had done it a hundred 
times myself) ; but the instruments employed were only such minute ones as the 
puncta would admit, namely, of the size of a horse-hair. It may be even true that 
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such probes may have been passed into the nose, but their effect, even then, can 
have been only such as would be produced on a urethral stricture if the surgeon 
were restricted to the use of the smallest urethral bougie. They may have passed 
the stricture, but can have done little to dilate or cure it. 

When I first began to slit up the puncta, I became aware that the canaliculi 
were naturally capacious enough to admit a probe of one-twentieth of an inch 
diameter or more; and finding, not unfrequently, that strictures existed in the 
canaliculi, sometimes about the middle, but oftener close to the sac, I had a 
series of probes constructed, reaching from a fine hair probe (No. 1) to one of 
one-twentieth of an inch diameter (No. 6). For convenience in use I have three 
probes, the six ends of which give the six sizes required, and the larger of which 
are so bent as to facilitate their passage through the nasal ducts, as hereafter to 
be noticed. 

In the great majority of cases of sac-obstruction, a simple epiphora precedes, for 
a considerable period, the more inflammatory stages : there is regurgitation of only 
tears at first, afterwards of mucus, and of pus; the two latter being often rather 
sudden in their appearance, and often following immediately on a cold or catarrh, or 
some stomach derangement. The moment the secretions from the lining of the sac 
become too thick to escape easily, either through the canaliculi or nasal duct, they 
appear at once to aggravate the inflammation by mechanical distension ; and I was 
early led to assign much benefit to the opening of the punctum, merely on the ground 
of the greatly increased facility with which the discharge could then escape on to the 
eye, either spontaneously or on slight pressure. The punctum, too, having, no doubt, 
the attributes of a sphincter, is often highly sensitive, and its lips turgid and angry, 
when the passages are inflamed ; and great immediate relief to the whole disease seems 
often to follow its division — much, perhaps, of the same kind as that which follows the 
division of the sphincter ani in irritable fissure of the rectum. 

The punctum is most conveniently slit up as follows : — ^The patient sits in a chair 
and leans the head against the chest of the surgeon, who stands behind and bends over. 
For dividing, e.g.^ the left lower punctum, the ring finger of the left hand is placed on 
the skin over the lower edge of the orbit, and fixes it there, while tightening or 
relaxing the lower canal by a sliding movement of the skin upon the bone — ^the 
punctum being at the same time everted. The right hand now inserts the No. 1 probe 
while the canal is relaxed, and then places the probe between the index finger and 
thumb of the left hand, which holds it in the canal, and further everts the punctum by 
turning the probe downwards on the cheek, while the ring finger stretches and fiixeB 
the canal by a sliding movement of the skin outwards, toward the malar bone. A 
fine, sharp-pointed knife held in the right hand, now slits up the canal on the everted 
conjunctival aspect, from the punctum as far as the caruncle, and the probe is raised 
on its point out of the canal, to make sure that the edge of the punctum has not 
escaped division. Care should be taken not to slope this little incision obliqiiefy' 
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tiirough the tissues it severSj as there is then a broader surface exposed^ and greater 
risk of reunion by the first intention. To avoid tliis, it is in all cases desirable to pass 
a probe across the line of incision, on each of the few ensuing days, to break through 
adhesions if they form, and to secure patency, [Should it be inconvenient for the 
surgeon thus to watch the case, a little powdered diacetate of lead, applied to the 
divided tissues as soon as bleeding has ceased, usually suffices for the same object. It 
is remarkable in some instances how prone is such reunion to occur, especially along 
the canalicular lining, and up to the very punctum itself, the tendency to it 
continuing for days, or even weeks. — ^W, B,] If the punctum is slit up when already 
inflamed and discharging pus, there is much less disposition to this primary union 
than when it is slit for simple epiphora. 

Having slit up one or both puncta, as may seem desirable, the canals are at once 
probed to ascertain whether they are of fuU size. Where the fluids of the sac regurgi- 
tate towards the eye there is usually no contraction that may not be at once overcome 
by a full-sized probe (No, 6) ; but it is well to have noted beforehand, whether regurgi- 
tation occurs from hoik puncta, and in the first instance to be content, in ordinary 
cases, with slitting up the lower punctum, inasmuch as this usually suffices for the 
cure, and it is through this that the passages can be most conveniently probed in their 
whole extent, down to the nose,* 

In examining the canal for stricture some experience and tact are requisite to 
avoid errors, just as in the examination of urethral strictures. The instrument should 
be handled very delicately, and the canal held by the surgeon in the same way as 
when the puncta have to be slit, and he should, of course, have in his mind's eye at 
the moment, the anatomy of the parts with which he is dealing — no force should be 
used* If No. 6 will not pass, No. 4 or No, 2 may be tried ; and if these fail, it is 
better to postpone further proceedings till a few days have elapsed and the slit in the 
canal is permanently established. Speaking loosely of the general result of a great 
number of cases, I may say that I have not found any stricture in the canals in more 
than one-fourth, and that the common situation of the stricturef has been close to the 
sac — less frequently about the middle part of the canaL The stricture of the middle 
parts is commonly in old cases, where there is rigid thickening of the coats^ and where 
probing by instruments, successively larger, suffices to dilate it» The canal should be 
stretched lengthwise as the probe reaches the obstruction, as its passage is thereby 
facilitated — for it is easy to fold the canal before the point of the probe. The greatest 
care is to be taken to proceed gently and not too rapidly, as, if a false passage be formed 
and the wall of the canal torn, the injured part is liable to become more rigidly occluded, 

• [I came afterwards to prefer the upper, if ouly one, as allowing tlie probe to enter the nostril 
with less twisting of the eanalictilar region, I, however, came evDntually more ajati more to open both 
canaliculi at the first sittings in almont all caaes, and to probe as far as necessary, chiefly along the 
upper.— 

t [In this fourth.— 

2 MM 
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If the exploratory probe is arrested at the point where the canals coalesce and join 
the sac, the fact may be known by noticing that the skin near the tendo oculi is moved 
when the probe is moved, and an elastic resistance is experienced ; whereas, if the 
probe has entered the sac, it hits against the inner bony wall, and the skin is motion- 
less. Where the sac is not distended, attention to this point is particularly necessary, 
and it is also requisite that the canal should be held on the stretch by the finger on the 
cheek, otherwise the outer wall of the sac may be pressed against the, inner and give a 
wrong indication, for the opposite walls are very near each other. Care must also be 
taken, when an obstacle is encountered, to turn the point of the probe in different 
directions, urging it gently forward in each, for otherwise it may merely be caught in 
a fold of membrane at the orifice to the sac. If there is decided obstruction still, the 
probe may be forced here, and if it does not then at once pass into the sac (and 
particularly if, the sac being distended, there is no regurgitation by the canal), I have 
recourse to the canvla-lancei (described and figured by me in the * Annales d'Oculis- 
tique ' of 1855, tom. xxxiv. p. 141), and, after piercing the obstruction, immediately 
pass the largest sized probe (No. 6). Such strictures of the canals, when once they 
admit a No. 6 probe, are treated by its repeated use at suitable intervals, in conjimction 
with the treatment of the passages below, and therefore they need not be further 
separately dwelt upon. 

I have now to describe the subsequent steps of the treatment. In all cases I 
prefer to explore the nasal duct by pushing down the No. 6 probe into the nostriL 
When the sac discharges pus or mucus, this always has to done again and again, in 
order thoroughly to open the duct, and even where the sac is not inflamed, it is 
satisfactory to have passed the probe once.. 

The passage of a probe or style in the old method, through an orifice in, the 
skin, is not always an easy task. There is frequently a firm closure of the nasal duct, 
requiring the use of considerable force to overcome it, and a surgeon without 
experience is apt to be timid or to make pressure in a false direction. In fact, with 
the old style or probe, which was always straight, it was often impossible to find the 
lower orifice of the sac, and the rude force exerted was apt to make the end of the 
style scrape the surface of the bone, and detach the membrane from it When the 
probe is introduced in my method, from the canal, it enters the sac behind the tendo 
oculi, and is in a better position for finding^ as it were, the orifice of the nasal duct. 
But to make this proceeding as easy as possible, I have my larger probes (Nos. 5 
and 6, which are the only ones used for this purpose) slightly curved at each end in 
two difierent directions within the terminal inch or inch and half, while the central 
part (or that held by the finger and thumb) is straight, and they are cylindrical in 
their whole length. The efiect of this is that when the probe is inserted into the 
sac, and brought into a vertical position, a slight rotation of it on its long axis makes 
the lower- point, which is in search of the orifice of the duct, describe a small 
circle; and by slightly varying the inclination of the probe and making gentle 
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pressure at the same timej with slight rotation, the point never fails to enter the 
duct. The right and left probes have opposite curves, to suit the inclination of the 
duct. 

The probe is known to have entered the nostril by the depth to which it has 
entered compared with the external position of the nostril, and also by its comuig in 
contact with the floor of the nose. It is allowed to remain there for a few minutes, 
or is immediately withdrawn according to circumstances. 

In any ordinary case of chronic inflammation of the sac» I consider the cure well 
begun, and often half accompMshed, as soon as a full-sized probe has thus passed into 
the nose through the whole course of the natural channels. To repeat the probing is 
a very simple process, the enlarged punctum being always ready to admit it, and the 
proceeding being usually more easy each time it is practised. I repeat the probing 
every day, every other day, every three or four days, or every week, according to the 
progress of the cure and accidental circumstances. It now usually becomes at once 
easy for the patient to press mucus or pus from the sac, as it is secreted, both by 
the canaliculus and nasal duct; he is enjoined to do this very frequently, hot 
fomentations being used if required. It is common to find in a few days, that no more 
pus is formed, and in a few weeks that mucus ceases to accumulate. In many cases 
the relief to the epiphora is immediate, and the patients are made at once much more 
comfortable, losing all that distress that has been occasioned by the distension of the 
cavity of the sac, and the congestion of its lining membrane. 

Eather more than a year ago, I contrived a mode of inserting a style by the 
canaliculus, and leaving it for a certain time in the passages, in order to open them 
on the principle of the old style. The style was made to taper rather suddenly at one 
end, and it was bent at about a right angle, so that the thick part should be placed 
vertically in the sac and nasal duct, and the thin part horizontally in the canal. The 
length of the thick part was adapted in each case by the surgeon, so as to extend from 
the point at which the canal enters the sac downwards as far as the floor of the 
nostril, on which it rested, being thereby prevented from falling too low and burying 
itself out of sight. The proper length was ascertained previously by measurement by 
a probe. The horizontal part was in hke manner adapted to reach to a point of the 
canal midway between the caruncle and the punctum, and a bend was given to it, 
making it he exactly within the canal, concealed from view in the channel formed by 
the slitting up of that passage, [The material was silver, and the ends, after being 
cut to the requisite length, were carefully rounded, and the thin one tipped with 
sealing-wax. 

These bmt styles, when suitably adjusted, I found could be generally worn with 
very little inconvenience for a few days, and admitted of being readily removed and 
re-inserted, and I still employ them when the stricture is dense and obstinate, or when 
a rapid opening of it is required. But they sometimes occasion trouble, and become a 
source of irritation, and they may even produce ulceration of a portion of the canal if 
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badly fitted, or if left in too long, as, for example, when the patient has absented 
himself during the treatment. 

I, therefore, prefer to treat the obstructions in almost all cases by the intermittent 
use of the probe, as already described, and especially as the results by that method 
are so satisfactory. I do not recommend the bent styles for general adoption. 

In speaking of the rapid relief or cure of cases thus treated, I must not omit 
to say that of course I do not neglect such general and local means as are familiar 
to all, and which were at first enumerated. They are useful as aids, but without 
the surgical interference would be unavailing. Nor do I wish to have it thought 
that all cases get well at the same rapid rate, or that relapses never occur. 
Unfortunately these cases of obstructed ducts generally occur in subjects more or 
less debilitated, scrofulous, or otherwise unhealthy, and there may be complications 
of disease of neighbouring parts, or of the Schneiderian membrane. But all these 
inconveniences appertain to the old method even more than to mine, the advantage 
of which is, as I conceive, that it effects the opening of the passages in the most 
simple way conceivable, and with the least possible interference with the natural 
structures. It, therefore, seems preferable, not merely in itself, but also inasmuch 
as it is able to be employed in the required degree and extent, and in that only ; 
at a period of the disease however early, and under all contingencies of relapse ; and, 
therefore, if generally adopted, it may be expected to alleviate the severity and 
diminish the number of these distressing afiections, which have been hitherto hardly 
less troublesome to the surgeon than to the patient. 

I must also state that there are cases of an aggravated nature, which have passed 
beyond the stage at which the above simple treatment is available, where abscess 
has formed, where the sac is enormously dilated and thickened, where bone is diseased, 
where styles have been previously worn and fistulous orifices exist. My hope is, that 
such cases will gradually now become less frequent. 

[On the subject of the foregoing, see a valnable paper by Mr. T. Pbidgik Teale, Jun., M.A. Ozon., 
in 'Med. Times and Gazette,' Jan. 7th, I860.— W. B.] 
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• POSTSCRIPT TO THE PAPER ON "LACRIMAL OBSTRUCTIONS'' 

IN THE LAST NUMBER. 

By Mb. Bowman. 

* Ophthalmic Hospital Reports^' Vol. I^p. 88, January^ 1858. '■ 

To facilitate the slitting up of the punctum, a minute director may be substituted 
with advantage for the No. 1 probe, as described at page 264. It has been made 
by Mr. Weiss, at the suggestion of Mr. CKncHBTT, and consists of steel coated with 
gold by the electrotype process. It is sufficiently thick in the stem to give it 
firmness, and one end is reduced to a very fine size, and grooved to within a line 
of the extremity, which is of the size of a No. 1 probe. It is used in the way 
described at page 264. 

I may take this opportunity of saying once again, how cautious it is necessary 
to be in the manipulations upon the canaliculi, particularly when they are the seat 
of stricture, and how desirable to proceed gradually from one step to another, not 
neglecting subsidiary points of treatment. I may also state that when one canaliculus 
is strictured and the other open, I prefer to proceed with the treatment of the sac 
and nasal duct through the open canaliculus, leaving the other alone ; for a stricture 
of one canaliculus is often of itself insufficient to occasion any epiphora, and if the 
sac-inflammation and the stricture of the nasal duct can be cured by probes conveyed 
through the op9n canaliculus, the patient is relieved efiectually, even should the other 
remain strictured, which it often does not. In such instances, however, I always slit 
up both puncta. 
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XV. 

ON CONICAL CORNEA AND ITS TREATMENT BY OPERATION. 

By William Bowman, in * The Ophthalmic Hospital Rq>ort3^' October, 1859, 

Vol II pp. 154-167. 

ComcAL cornea h a tliinaing and bulging of that structure iu its middle region, 
coming on imperceptibly, and altering or destroying the natural focus of the eye. Up 
to this time its anatomical conditions have hardly been fully ascertained, and though 
many optical and operative correctives have been applied to improve vision, occasion- 
ally with some success, there is room for further efforts in the same direction. 



L— Its Auatomy. 

The following is the only case in which I have had any opportunity of accurate 
examination : — A young lady had had from infancy a sUght prominence of one eye, and 
at 13 it had so increased as to excite alarm, A firm elastic tumor could be felt above 
the outer canthus, projecting the eye, which saw well. The tumor was punctured, 
fluid let outj and the eye receded^ but in two years the eye had become once more 
prominent, and had now assumed the state known as conical cornea, remaining 
otherwise healthy. In three months more the tumor had thrust the globe more 
forwards, everting the upper lid, and almost destroying sight, apparently by pressing 
upon and stretching the optic nerve. The conicity of the cornea was very considerable, 
and, as is usual in such cases, was accompanied by opacity at the irregular apex of the 
cone. It was now necessary to remove, if possible, the whole disease. In company 
with Professor SrME I first excised the globe, theui partly through the space obtained, 
and partly by an incision below the brow, I succeeded in completely removing a very 
large sebaceous cyst, with bony plates in its wall, which was adherent to the very 
bottom of the orbiL The removal of a V-shaped portion of the lid then corrected the 
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ectropion. The recovery was most satisfactory, the young lady now wearing an 
artificial eye. 

Mr. HuLKE gave me the following account of an examination I requested him to 
make of the cornea. 



Note on the Perfectly Fresh Cornea. 

The cone is a very prominent one, and is confined to the central region. The 
apex is nebulous, but elsewhere the cornea is quite transparent. Its surface is polished, 
not facetted. The aqueous humor, iris, and lens, are normal. 



Microscopic Examination. 

A section was carried through the line of the ora serrata, so as to remove the 
anterior ring of the sclerotic, with the ciliary processes, the iris and cornea entire ; 
this portion was then pinned out flat on a piece of wood, with the iris downwards^ 
and dried. Various sections were then made, and moistened with water or acetic 
acid. 

The central conical nebulous portion was much thinner than the transparent 




periphery of the cornea, where the curve was natural. This thinning began at the 
base of the cone, and progressively increased towards the apex, where it reached its 
maximum. (Fig. 1.) At this point the mean depth of several vertical sections was 




FIG. 2. 



only one-third of that of the peripheral region. The continuity of the, anterior elastic 
lamina was perfect, but upon the cone this structure was much thinner than ebewhere 
and wrinkled; it was underlaid l)y a stratum of crowded, elongated club-like^iicl9(. 
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(fig. 3), and beneath these the normal lamellar tissue was replaced by a web of caudate 
and nuclear fibres (fig. 6), amongst the meshes of which clusters of large oval and 
fusiform cells were packed. (Fig. 2.) The structure of the transparent peripheral 
region was perfectly normal (fig. 4), and at the base of the cone there was a gradual 
transition from the healthy to the diseased tissue, the interlamellar corpuscles 




FIG. 3. 



becoming more plentiful, branched and drawn out into fibres, which in many instances 
coalesced with those from neighbouring corpuscles. (Fig. 5.) The posterior elastic 
lamina, and the epithelium both on the front and on the back of the cornea were 
unchanged. 

" The changes I have described," adds Mr. Hulke, were confined to the lamellar 




FIG. 4. 



tissue of the cornea and the anterior elastic lamina. The substitution of a web of 
nuclear fibres and cells for the regular lamination of the cornea, explains the nebulo- 
sity of the cone, and the liability to bulge." 

The above account is quite conformable with what might have been anticipated 




FIG. 5. 



from such an examinaticm, and sets at rest doubts which may have existed as to the 
condition of the bulging tissue. It may remain a question in what degree the cell- 
growth in the opaque part may be regarded as a cause, and how far as an eflfect, of the 
stretching. 
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n. — CJONTRIBUTION TO THE GENERAL HiSTORY OF CONICAL CoRNBA, DRAWN 

FROM MY OWN OBSERVATIONS. 

1. I have observed a very few cases in which it occurred in more than one 
member of the same family. The usual age at which it commences is from 15 to 25, 
but it may begin earlier, and as late as 60. 

2. It is very often, but not always, attended by signs of delicacy of constitution, 
such as an hereditary tendency to phthisis, over rapid growth, a weak digestion, feeble 
circulation. 

3. It very commonly occurs in both eyes, sometimes simultaneously and equally, 
more often unequally, so that vision is worse in one eye. I have seen several cases in 
which it has affected only one eye, but in these, it has with very few exceptions 
remained slight. One man of 60 had an extreme degree of it in one eye, none in the 
other. 

4. It may become stationary at any degree, from such a slight bulge as can be 
only detected by the ophthalmoscope, up to an extreme irregular bulge and opacity 
destroying the sight of all but the largest objects. 

5. It never advances to bursting, either by extreme stretching, or by ulceration, 
or by sloughing. 

6. It always proceeds gradually, but with variable speed ; when come to a stand 
it sometimes, though rarely, may take a fresh start. 

7. When the tendency exists, it seems to be aggravated by whatever strains the 
eye ; consequently over use and everything inducive of congestion is to be avoided ; 
local fulness is to be combated by the usual remedies, while the general strength is to 
be upheld by all suitable means. 

8. In many cases, especially those of a slight and slow progress, there is no mark 
of weakness or excitement in the circulation of the eye ; in others the ciliary vessels 
are overcharged, often, perhaps, from imprudent efforts to use the organ when sight is 
failing. 

9. Soon after the immortal invention of TTelmholtz, I found the ophthalmoscope 
very useful in detecting slight degrees of conical cornea. For this purpose the concave 
mirror only is to be used without a convex lens. On turning the mirror so as to 
throw light at different angles, the side of the cone opposite to the light is darkened. 
Probably every one is now familiar with this test. Professor Bonders told me last 
year that he had himself observed it. It is a very useful one in discriminating the 
cause of slight defects of vision, somewhat resembling myopia, and hitherto deemed 
anomalous. I have seen many such cases.* 

* [" My friend Bowman recently informs me that ' he has been sometimes led to the disooyerj of 
regular astigmatism of the cornea, and the direction of the chief meridians, by using the mirror of the 
ophthalmoscope much in the same way as for sb'ght degrees of conical cornea. The observation is more 
easy if the optic disc is in the line of sight and the pupil large. The mirror is to be held at two feet 
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10. As to the physical state of the eye, I have observed that there is no undue 
tension of the globe appreciable by the touch ; in some instances I have even thought 
the tension rather less than natural. In these examinations I have endeavoured to 
distinguish between the tension of the vitreous and aqueous regions of the eye, as I 
conceive it is desirable to do in reference to all the diseases in which the ocular tension 
comes under consideration. 

IL The pupil is apt to be large, and sometimes the iris inclines to be tremulous. 



m. — Eationale of the Disease. 

It seems certain that the bulging of the cornea is due not to an increase of the 
normal intra-ocular pressure, but to a diminution of the resistance of the cornea 
itself. In the natural condition, the cornea is sufficiently strong to maintain its 
true curvature under the ordinary tension ; and even when this tension is augmented, 
and continues so for a long period, the cornea does not bulge, unless it has previously 
undergone visible change of structure, and rarely even then. The ciliary or posterior 
regions of the sclerotica bulge rather than the cornea. I conclude this softening 
of the cornea to occur only in the bulging part, and not near the margin. At first 
the softening is not attended with such alteration of the anatomical elements as 
to produce opacity; but as the bulging increases this alteration does take place, 
either as a further stage of the same process of softening, or as a consequence of the 
stretching of the softened part/ 

It has often seemed to me remarkable that the bulging never goes on to bursting. 
The reason probably is, that as the cornea becomes thinner, the escape of the aqueous 
humor by exosmose is facilitated, and thus the internal pressure is reduced so as 
to be no longer in excess of the diminished resisting power of the cornea, A balance 
is re-established like that of health, only that there is a more than ordinary ont-flow 
of the aqueous humor by transudation through the cornea. This accords with my 
previous observation, as to such eyes being rather unduly soft. I do not pretend 
to ^plain why the cornea should thus occasionally tend to become less resisting 
and tough in its central region. Is this the consequence of some undefined change 
in the chemical constitution of the lamellated tissue ? I can hardly venture to assign 
it with any plausibility to a primary alteration in either the anterior or posterior 
elastic lamina. Certainly the membrane of Descemet is not strong enough to bear 
any important part in the production of this disease ; and as for the anterior 
membrane, I have many times extensively removed it with even some of the 

dUtancei and its inclinatioi] rapidly varied, bo as to tbrow the ligbt on the eye at Bmall angles to tbe 
perpendicular, and from opposite sides in soccession, in successive meridianBi The area of the pupil 
then eKKtbits a gomewhat linear shadow in some meridians mther than in othei's/ " DonderSj 
' Anomalies of Accommodation and Eefractian of the Eye,* 1864*] 
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lamellated tissue without observing the slightest after-tendency to conical bulging 
of the cornea. 

IV. — ^Tbeatment. 

No reliable testimony exists as to the success of any measures hitherto 
adopted for the restoration of the cornea to its natural curvature, though possibly, 
it would be wrong to say that it is not an object to be aimed at in slight and early 
stages. 

Indications for Treatment by Arrest. 

These are two — to check the softening process, and to diminish the intra-ocular 
pressure. As to the former, in the imperfect state of our knowledge, we can only 
pursue measures of a tonic kind, which are, indeed, very commonly indicated by the 
general symptoms. When there are signs of congestion it is most important to meet 
them by the cold douche, by very moderate and cautious local abstraction of blood in 
certain cases, by abstinence from all that kind of use and exposure of the eyes which 
excites and reddens them, and from shedding tears. 

My friend. Professor von Graefe, has, within the last three or four years, discovered 
the important fact that the excision of a portion of the iris diminishes the intra-ocular 
pressure, a fact of pregnant interest in many diseases of the eye, and which he has 
applied with consummate skill to the treatment of glaucoma, of certain staphylomata, 
and last autumn to that of conical coi'nea. While agreeing that when this latter 
disease has attained a certain degree and a certain age, all medical treatment is 
useless, he gives a case in which he practised iridectomy, with the double object 
of favourably modifying the position of the pupil and of lessening intra-ocular 
pressure, and he thinks with good results in both respects. Archiv. fUr Ophthahn.,' 
VoL IV, Part 11, p. 271.) The history of operations undertaken in cases of conical 
cornea is interesting; but up to this time none has come into general use. 
Mr. Wabdbop repeatedly tapped the aqueous chamber. Sir Wm. Adams removed 
the lens by solution. Mr. Tyrrell drew the pupils outwards and downwards with 
the blunt hook, excising the prolapsed portion of the iris. K the iris then remained 
in the puncture, the pupil must have been balloon-shaped and probably useful (see 
further on) ; but if it receded — an equal chance — the pupil would be a large irregular 
one, partly opposite the margin, and partly behind the central bulge of the cornea, 
and probably of little value. This operation has been the only one yet attended 
with any good result. Mr. Tyrrell himself tried it in several instances with 
advantage, in two with great improvement of sight. His great authority led 
surgeons to repeat his suggestion, but with variable and conflicting results, and I 
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believe the proceeding lias never come into common iiee with any surgeon- One eye 
was lost by destructive inflammation. In two the confusion of vision was aggravated* 
Mr. Walton has several times performed it without the slightest benefit. Mr. Wilde 
modified it by refraining from the excision of the prolapsed iris, and with marked 
advantage. Mr. Coopee and others had also variable, and on the whole unsatisfactory^ 
results. (See a good rhume in the American edition of * Lawrence on the Eye/ 
by Dr. Hays, p. 393.) At present I believe it may be safely said that operative 
proceedings in conical cornea have been generally abandoned as hazardous and 
uncertain. Some patients have been unwilling to submit to an operation when the 
surgeon could not promige a definite advantage, and the surgeon himself has often 
preferred the less formidable contrivances devised by the opticiaUj which have been 
frequently found of great use. In fact, at Moorfields, I hardly remember that any 
operation for the relief of conical cornea had been practised of late years until it 
occurred to me in 1857 to attempt to modify the pupil by a new method,* 

It has long been known that an eye thus aSected often sees much better when 
either a small hole or narrow slit in an opaque diaphragm is placed immediately 
before the eye. This is owing to the interception of all but a narrow pencil or 
plane of rays, which passing either laterally or centrally, form a more or less true 
image unconfused by admixture with others less accurately converged, entering through 
neighbouring and more distorted portions of the corneal surface* 

Such a contrivance has to be applied with a certain amount of skill, and to 
be moved as the eye itself moves, and it is seldom useful except for very near vision, 
because the area of the field is so contracted. To be useful, the aperture must 
be brought very near the cornea, and on the whole, though often far better than 
nothing, it is ill- adapted to poor and unins true ted persons. The idea on which I 
proceeded was so to operate on the iris as to give the pupil a slit-Hke shape, 
and to fasten it to the cornea in such a position as to conduce to the formation 
of the most correct image compatible with the altered curve of the cornea in each 
particular case. 

It seemed likely that if the flUt-like aperture could be placed within the eye, 
immediately behind the cojnea, it would be more useful than the artificial perforated 
diaphragm placed outside. Without confining myself, however, to this idea^ I have 
been endeavouring for the last two years to discover experimentally what modification 
of the pupil artificially produced was most effectual in improving vision. In no case 
have I had reason to regret having operated ; no case has been made worse ; all, with 
one exception, have been improved, and none has caused an:riety by inflanunatory 
threatenings consequent on the operation, 

♦ From 1824 to 1856 the records of Moorfields contain onlj two eaaea of operation for conical 
cornea, one of which was in 1825 and one in 1841. lo November, 1857, and January, 1858, 
Mr. Critchett extracted the Icna in the left and right eye of a patient but "withont a deBnite improve- 
ment of vision, aadiriddeBis was aubseqnentlj perforined in Julj and October, 
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The first case* I shall relate is that of Sarah Collins, aet. 26, who for eight years 
had been delicate, and for six years had suffered from conical comeae, both being 
equally prominent and both transparent. With this exception, the eyes were quite 
natural ; she could with an effort read the smallest type for a few moments if held 
very close, but had been compelled to abandon her employment on account of the 
impossibility of seeing the objects around her. 

On April 30th, 1858, 1 operated on each eye in a different manner, but with the 
same object, viz., that of drawing the pupil outwards to a fixed point at the margin of 
the cornea, as the first step towards forming it into an horizontal slit. On the left 
eye I excised a minute marginal portion of the cornea by the help of a broad needle 
{coimeectamy — the operation of Guepin modified) ; a small portion of iris was 
immediately protruded, and the pupil became transversely balloon-shaped, the 
margin of the pupil not being involved in the hernia. On the right eye I 
performed the operation of tying the iris^ then just devised by my friend, Mr. 
CETTCHETr, to meet the want we had long felt of a sure method of fixing the iris 
to the point of puncture in cases of artificial pupil. {See 'Ophthalmic Hospital 
Eeports,' Vol. I, p. 225, October, 1858.)t In both eyes the canula-forceps were 
used to seize and draw out the iris to the degree desired, the point seized being 
about one-third from the pupillary margin, so as to leave the margin still free within 
the aqueous chamber. The object in each eye was attained, but with so much less 
irritation from the iriddesis that in all subsequent operations I had recourse to this 
method, which I regard as one of the most useful improvements made of late years in 
the operative surgery of the eye, giving, as it does, precision and certainty with 
perfect security under all ordinary circumstances, to the operation for artificial pupil, 
in the very numerous cases to which it is appUcable. The sight being now much 
improved, but most so in the right, I operated inwards, or at an exactly opposite 
point, in both eyes on the 21st May, the immediate result being a transversely oval 
pupil in each. In the right eye the margin of the pupil was entirely free ; in the left 
the margin was adherent to the site of the corneal wound. Hardly any irritation 
ensued. At the end of two days the ligatures dropped off; the pupils acted promptly, 
the left being more slit-like than the right. In both eyes vision was immediately 
much improved, and a gradual further amendment has since gone on, apparently 
owing to a certain receding of the corneal bulge. 

The girl has become able to resume her occupation of a housemaid, and is able 
even without concave glasses to see the objects in a room with tolerable accuracy ; 
with a glass she can see distant objects still better. 

* A brief note of this case is given in ' The Ophthalmic Hospital Reports ' for July, 1858 (Vol. I, 
p. 211). 

f [ "I may just mention here that this method of operating (iriddesis) has been adopted by my 
friend Mr. Bowman in some cases of conical cornea, for the purpose of converting the pupil into a 
narrow slit. It perfectly succeeded in effecting the desired object, and I think it may be safely affirmed 
that this could not have been efficiently performed in any other way." — CaiTCHETTy he. oit."] 
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I have operated since on six other patients, on five of them in both eyes, I have 
operated so as to raake the pnpil vertical rather than horizontal in all these cases, and 
in several have experimentally modified the operation in regard to the point of the 
iris seized by the cannla-forceps, and so as to test the value of that instrument, 
compared with the short blunt hook for seizing the pupillary edge. This last I now 
prefer, as being simpler and less apt to injure the iris, while it affords greater 
precision in fixing the pupillary edge to the wound. I find, too, no disatl vantage in 
engaging the pupillary edge iu the wound, the'pupil acting as well afterwards as when 
the natural pupil is still entirely within the chamber, I have tried to perform 
iriddesis in the opposite directions on the same eye on the same occasion, but found 
that the point first tied was apt to be drawn unduly into the chamber while the 
opposite point was being drawn out, so that I think it better to do the second 
iriddesis on the same eye a week after the first. 

In one of the earlier operations with the canula- forceps there was a little bleeding 
from the stretched iris into the chamber sufficient to disguise the later steps of the 
operation, but with the short hook this has never occurred. These operations from 
their extreme delicacy should be done under chloroformj the influence of which should 
be sufiiciently complete to place the organ in complete repose ; one minute is sufficient 
for each eye when dexterously managed. If sickness ensue it does no harm to the 
eye. No iritis suffusing the pupil has followed in any case, but, of course, the usual 
care has been taken to keep the eye cool and quiet for a few days after the operation. 
If the thread remains on after three or four days, it may be pulled away with forceps- 
It is of great importance to the perfection of the operation that the puncturing 
instrument and the blunt hook should be of equal size, so that a sufficient opening, 
but not more than sufiicient, is made for the free passage of the hook ; otherwise the 
hook does not enter easily, or on the other hand, the knot is prone to sHp back into the 
puncture, or even into the aqueous chamber. The recurved part of the hook should 
be long enough to hold the pupillary margin, but so short as to admit of the ligature 
being tightened the moment this margin is outside the puncture. I always leave one 
end of the silk nearly an eighth of an inch long, so that it may be readily laid hold of 
afterwards, should it chance to have fallen at all inwards or be concealed by a coating 
of lymph. These may seem trifling points, but in my opinion have their importance, 
and are not unworthy the attention of anyone performing this operation for the first 
time: they pertain to the excessive delicacy of the structures and of the whole 
proceeding. 

It has been a matter of great interest with me to ascertain, as far as the limited 
number of cases presenting themselves enabled me, how far the second iriddesis was 
useful — in other words, whether an elliptical or slit-like pupil gave better sight than 
one of a balloon shape ; and again whether the vertical direction was better than the 
horizontal, or the reverse ; also whether other modifications in the direction of the 
altered pupil were desirable. 
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Of course, this is a subject which must be worked out in detail by surgeons, and 
the following remarks are but hints for future experimental enquiries. 

The slit-like figure of the pupil suggested itself to me as the most feasible method 
of much limiting the size of the pupil while changing its situation. If the thing be 
well considered, it will be found difficult to conceive any plan of rendering the pupil 
very small by operation ; it is much more easy to enlarge it. While the pupillary 
margin is free any displacement of the iris is most likely to enlarge the pupil, for I 
despaired of being able to seize the iris at one side of the pupil and draw and fix it 
over towards the other side. Any excision of the iris must, of course, enlarge the 
pupil, and so must any marginal iriddesis ; but by a double iriddesis in opposite 
directions the central region becomes slit-like. By making this sUt horizontal the light 
is admitted from each side, as well as through the centre, and the range of the field 
would be probably expanded, while the precision of the image would be impaired by 
the inequality of refraction through the central and marginal regions respectively. 
The appearance of the horizontal pupil was besides not agreeable. The vertical 
position of the slit ofiered the prospect of its virtual reduction in size, by the 
overlapping of its angles by the lids in ordinary vision; and I hoped that the 
patient would learn to use the lids for this purpose, so as to clarify the image. I 
cannot say that this expectation has been borne out in any marked degree, but 
nevertheless the vertical sht is much more sightly than the horizontal, and certainly 
equally good for vision, so that at present I prefer it. 

The improvement of vision from a first iriddesis downwards has been in almost 
every case decided, the patients being delighted with the result. In some the second 
iriddesis upwards has not seemed further to increase the precision of view, in others it 
has certainly done so, and in the present state of the inquiry I am disposed to continue 
to practise it in cases of considerable conicity. The improvement, however, consequent 
on the second operation, is never so marked as that which follows the first, and it can 
only operate by narrowing that part of the pupil which lies behind the bulge. Its 
more or less influence in different cases may perhaps depend on varieties in the 
curvature of the apex of the cone. 

The influence of these operations in lessening the corneal bulge has been very 
remarkable. It is not easy to give in any case the exact amount of this result, but 
that the bulge diminishes speedily, and continues to do so for a considerable time 
subsequent to the operation, admits of no doubt, and I attribute it to the moderating 
of the ocular tension. Further experience will show whether I am right, but at present 
I am for operating quite early in slight cases in a downward direction only, if only to 
arrest the progress of the conicity ; and certainly to obtain this result in almost any 
degree, will make it worth while to perform so safe an operation in a disease otherwise 
so intractable, and in its advance, so destructive of all useful sight. 

It is interesting to observe the movements of the pupils after these operations. 
The following diagrams exhibit the states of dilatation and contraction in the oase of 
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The following represents the stages of treatment in one of my cases recently in the 
hospital : — 

Lucy Miltor, ast 18, a fair, healthy girl, has suffered from conical cornese for two 
years, and the defect increases. There is no opacity. She has been quite unable to 
keep in service. The left eye, having the worst sight, was the first operated upon by 
iriddesis downwards- This was on the 14th of October in the present year. The 
improvement was so great that the right had now become the worse eye, and accord- 
ingly it was in its turn subjected to the earae process on the 26th, Before these 
operations the left could not count fingers at a greater distance than eight inches, and 
the right at a greater distance than four feet. After then, both eyes could do the same 
at twelve feet. The second iriddesis was performed on the right eye on the 11th of 
November, and on the left on the 22nd, The girl herself was in each case positive in 
her assertion that vision was stiU further improved, though such tests as she could be 
put to, by the optometer or other wire, did not seem to bear this out in the case of the 
second iriddesis. 

The amount of conicity before the operations, and a week after the last of them, is 
exhibited by the accompan}dng figure, where the cornea is shown in ideal section. 
The improvement has been little exaggerated by the draughtsman. 

After the second iriddesis the left eye accommodated for the optometer wires 
from 1 inch to 1 foot 9 inches ; the right eye from 1 inch to 2 feet 1^ inches, 

f \ a, Before operaiioti* 
V 6, After opemtioji. 

FIG, 7, 

In addition to the six patients operated on by myself, four others have been operated 
on by my colleagues Messrs. CRiTCHETr and Poland, with satisfactory results as to the 
influence of this method. Two of these, however^ were complicated with extraction of 
the lens. My friend Mr, Lawson has also had a satisfactory case. 
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By WiLUAM BowMARj FM.S.^ in ' The 3Iedical Times atid Gazette^' August 25^A, 1860, 

p. 176. 



There has recently appeared in the *DubHn Quarterly Journal of Medical 
Science,' a review, intending to discredit the treatment of glaucoma by iridectomyi 
as advocated by von Graefe; and as this treatment seems to me of the utmost 
value in a class of cases hitherto little or not at all under control, but leading sooner 
or later to hopeless blindness, as confessed by the reviewer himself, I think myself 
bound to offer some remarks upon it, for I believe I was the first (in May, 1857) 
to apply this treatment in England, and having soon convinced myself of its 
importance^ I have since constantly advocated its general adoption, in the cases to 
which it seems reasonably applicable. 

It is impossible within the limits of such a paper as this to enter at large 
on the numerous questions opened by the brilliant researches of the Berlin Professor, 
as to the essential nature of the glaucomatous process^ the modifications it assumes 
in persons of different ages and constitutions^ its acute and chronic forms, and its 
relations with disease of other kinds occurring in the eye or in the system at the 
same time. These wiU furnish abundant material for the labours of the coming 
time ; at present, we are concerned with the practical question, How are we to treat 
the patients of to-day ? The reviewer says they are to be treated as they have hitherto 
been treated, while he allows their incurability by such methods, " Chronic and 
acute glaucoma," he says, "are nearly always fatal to vision" He rests so' firmly 
on his prejudices as not to have thought it worth while even to try the new practice, 
styled by him " the glaucoma dodge," which he informs us, " to the honour of the 
Dubhn School, was openly and fearlessly denounced by the Dublin Medical Press 
on February 10th, 1858," that is, before it could possibly have been submitted to 
any practical test. What is worse in a man of science and intelligence, he now 
disparages the treatment on a priori grounds, after the world has had three years 
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of the positive testimony of facts in its favour, and he claims credit for dulness in 
appreciating what is already acknowledged to be most excellent by the ablest 
ophthalmologists of Europe. But I most of all lament that he should have 
mentioned, in terms of personal disrespect, the distinguished author of this 
method, one who has borne so eminent a part in transforming the ophthalmic 
knowledge of 1850, into the far more advanced, and more scientifically based 
ophthalmology of the present day. The Profession in Ireland, and even in England, 
is interested in discountenancing this tone and attitude in one professing to speak 
in its name ; and were it not that the review is understood to have proceeded from 
a high and most respectable authority, and has been widely distributed in a separate 
form, it might have been better to let it pass by in silence. 

In reverting to what ten years have done for ophthalmic science and practice, 
it is impossible to disconnect the new proposal for treating glaucoma from the general 
advances, dating from the immortal invention of the ophthalmoscope by Helbiholtz, 
and the recent enlightenment regarding the anatomy and physiology of the eye as 
a part of modern science. When my friends. Professor Dondbrs, of Utrecht^ and 
VON Graefe, of Berlin, visited our metropolis in 1851, at the time of the Great 
Exhibition, as young men yet hardly known, it was evident that they were about 
to take a large share in the development of ophthalmic science. Both highly gifted, 
and profoundly versed in the more recent physiology, they were devoting themselves 
to a subject then invested with new and extraordinary interest (for those who could 
read its importance) by the instrument of Helmholtz. Bonders has since founded 
a School and Hospital of Ophthalmology in HoUand, and has enriched science by 
many physiological, pathological, and practical writings of great originality and 
value, and by none more than by his great work (just published) on 'Ametropia,' 
or the nature and treatment of the disorders of refraction and accommodation, 
of which I trust the New Sydenham Society may be induced to give an early 
account in one of its admirable volumes. He fully accepts and practises the new 
treatment for glaucoma. The career of von Graefe has been not less remarkable^ 
and, as might have been expected from the vivacity of his genius, more dazzling 
than that of his friend. He, also, at Berlin, has founded a new School of 
Ophthalmology, and become the centre of progress in Germany. He has penetrated 
to its. depths every subject he has touched upon. His study of the complex problem 
of the action of the ocular muscles, and his researches on the cognate topics of 
diplopia and strabismus, exhibit a masterly intellect, acute faculty of observation, 
and great fertility of resource — qualities equally displayed in his papers on ' Iritis,' 
' Ohoroido-Iritis,' and ' Glaucoma.' His successive memoirs on the last-named subject 
in particular, are marked by qualities of the first order, the keenest perceptive power, 
a readiness in detecting hidden relations where least expected, caution in arriving 
at results, but the utmost boldness in framing measures of treatment answerable 
to his conclusions when drawn. The intense activity of his mind, and his enthusiastic 
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earnestness of purpose, can hardly be conceived by those who have not witnessed 
them, while his liberality towards all his colleagues, and the transparent candour 
of his disposition, make him universally beloved. 

The term "glaucoma/' as now understood, embraces much more than the 
etymology would import, or than the reviewer, imbued with the ideas of ten years 
ago, seems to suppose, To trace the conditions which often lead to that state 
of utter blindness, with dilated pupils of sea-green hue, which alone formerly received 
that name, and to arrest them while still possible, was the aim of von Gi{aefe, and 
seldom have researches been conducted in a more philosophic spirit, or been crowned 
with a happier result, than these. 

The treatment by iridectomy has been no haphazard guess, but a rational 
conclusion gradually worked out. The dominant idea guiding the mind to the 
appropriate remedy has been that of the existence of augmented intra-ocular 
pressure, as the main characteristic of the glaucomatous process. In fact, whatever 
the essential nature of that process, its concomitant seems to be a marked tendency 
to hardness or tension of the eyeball, and thereupon arise the most serious secondary 
effects — paralysis of the retina, oftentimes interrupted circulation, congestions, 
inflammatory attacks, with their various consequences — ^ending sooner or later, and 
with more or leas of intermissions, in total loss of sight, and a spoiling of all the 
tissues of the eyeball The general states met with in practice and falling under 
the general heads of amaurosis with excavation of the optic nerve, chronic, 
sub-acute, and acute glaucoma, aU seem to be allied to one another, and may be 
termed " glaucomatous diseases/' Some are very slow in their progress, and the 
loss of power in the retina very gradual; there is no inflammation or even congestion; 
in others there is congestion, slight or considerable, intermittent or continuous. In 
others, again, acute and intense inflammation arises. A glaucomatous state may 
also come on in the course of other diseases, choroidal, retinal, or cataractous. To 
relieve intra-ocular pressure seems to be the prime indication in all, and it is rational 
to suppose that it wiU be the more effectual, the less deterioration of structure the 
retina has previously suffered. To relieve this pressure is to disarm the glaucomatous 
state of its chief peril, and apparently to restore the eye to the influence of the 
reparative powers belonging to it as a living organ. The tension once relieved, 
and so long as it remains so, the circulation tends to its natural equilibrium, and 
the retina, which has been compressed, recovers itself more or lesSj or ceases to 
degenerate, in a degree usually corresponding inversely with the intensity and duration 
of the preceding pressure. 

It is certain that this critic would never have attacked the new practice had 
he really read von Graefe s memoirs, or believed the cures, reported by others, to be 
genuine. He says, Graefe's doctrines, as pubhshed by the Sydenham Society, are 
plausible, but in a practical science of this nature we require something more 
than doctrines; cases must be given, and Geame was wiser than his country- 
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man* of the London Ophthalmic Hospital, and kept his cat in his bag." Will it be 
believed that the reviewer can have read the memoirs of von Graefe, which he criticises, 
which are enriched with numerous cases, fully detailed and epitomised, and constantly 
referred to, illustrating all the main doctrines advanced? As for the experience 
acquired in England, I shall at present speak only for myself, and I can assure the 
reviewer, in the most decided terms, of the reality of the influence of this operation 
in relieving, even permanently, the unnatural tension of glaucomatous eyes, and of 
its effect in arresting the glaucomatous process, and often in restoring sight in a 
marvellous manner. My own cases in the hospital and in private have been 
numerous, and bear out the above general statement. This it is that makes me 
so anxious that the Profession should be rightly informed as to the signs of 
glaucoma in its relievable stages, and should be ready to sanction the timely 
application of the only known real remedy. I can hardly conceive a greater 
comfort in practice than to be able, .by this operation, to rescue sight thus 
imperilled, and to escape the disheartening task of treating a disease, evidently 
tending to blindness, by the old, ineffective remedies. The reviewer may class the 
eminent author of so great a boon with " Hahnemann, Preissnttz, and De Leeuw," 
but he may depend upon it he will be powerless to "arrest the spread of the 
* glaucoma epidemic' in England." I could, indeed, heartily wish that, when he 
has further examined into the evidence, and dispassionately perused what he criticises, 
he will make a trial of the operation for himself, in which case I doubt not he will 
be satisfied with his results. 

In speaking in these terms of iridectomy in glaucoma, I must carefully guard 
myself from being supposed to uphold it as a sovereign remedy equally valuable 
in all forms and stages of the disease, and under all its various complications. 
At present the operation is being extensively tried in cases where augmented 
intra-ocular pressure evidently exists, and the proved tendency of the operation 
to relieve this injurious tension, the certain cause of secondary mischief, makes it 
our duty to employ it, when the patient is otherwise apparently drifting into 
inevitable blindness. It may be our misfortune, and that of our patients, that our 
experience is as yet less complete than a few more years will make it ; but meanwhile 
we can only act on the light we possess, and store up the results for the future 
benefit of others. 

While the modem doctrine and treatment of glaucomatous affections is so new, it 
is to be expected that errors in the diagnosis may occur even among well-instructed 
practitioners ; and the operation is doubtless in some danger of being brought into 
discredit by being undertaken in cases to which it is not rationally applicable, or by 
being defectively executed. I do not see how this can be avoided ; it is the necessary 
fate of all novel proposals, and this one must face the ordeal. It is the part of 

* Referring to the report of cases of operations for glaucoma at the Moorfields Hospital, given in 
' The Ophthalmic Hospital Reports ' bj my friend Dr. Badeb, who is qnite able to defend himself. ^ 
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intelligent men to make allowance for these incidents of human progresSj rather than 
to allow them to prejudice the march of truth* 

In the present state of our knowledge it may be right to try the operation 
experimentally in some cases to which more extended experience may show that it is 
not usually appMcable, Experience hitherto shows that it is most valuable when 
performed early in acute cases, in wlxich turbid effusions exist, the absorption of which 
goes on rapidly when the tension is relieved. Temporising measures in such cases, 
such as bleeding, mercury, colchicum, and even simple puncture of the eye, whether of 
the aqueous or vitreous regions, are not to be relied upon, and occasion dangerous 
delay. It is also most useful if performed in the sub-acute form, when the visual field 
is not as yet seriously contracted, but where the symptoms are steadily advancing. If 
postponed here till the sight becomes greatly impaired by gradual alteration of the 
tissues of the retina, and of the optic nerve-entrance, the ultimate advantage is smaller, 
though usually lasting. In many instances we are called on to treat patients already 
almost blind from the progress of the disease under one or other of its various forms. 
Here it has often been the means of sparing them a little sight, sometimes permanently, 
at others not, I have also tried the operation in some examples of blind and tense 
glaucomatous globes, the seat of excessive or wearisome pain, and on several occasions 
have been well satisfied with the result. How intractable such cases are apt to be 
under the usual palliatives is well known. 

As for the operation itself, a large experience has convinced me that, though 
usually a simple proceeding, not liable to accidents, it is occasionally one of the most 
delicate and critical in its nicety of aU the operations on the eye. The anterior 
chamber has to be entered at its extreme rim, where the sclerotica overlaps the 
cornea, close in front of the iris, which often bulges much, and which must on no 
account be pricked, lest the vitreous humor or the lens, immediately behind, should be 
wounded ; in either case a most serious complication. The bulging of the lens, in 
many cases, and the dilation of the pupil, add to the risk of injury to the lens, A 
little blood, too, escaping into the anterior chamber, either before or after the excision 
of the iris, may obscure the parts from view, and add to the chance of involving the 
vitreous humor or lens. It is obvious that these difficulties and contingencies ought to 
be acknowledged and recognised in order that they may be guarded against. In very 
few instances indeed can they lead to accidents in skilful hands* When blood occupies 
the anterior chamber in the course of the operation, it is wise to remove it, either by 
a gentle stroking movement of the curette over the cornea towards the incision, or, if 
that do not suffice, by carefully introducing the end of the curette within the incision 
itself. On two occasions only have I known the lens to become opaque after the 
operation, where the capsule was not directly injured (as it ought never to be) by the 
instrument. One of these was in my own practice, another in that of a highly esteemed 
colleague. 

I am unwilling to extend this already long comment on the review by any enquiry 
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as to the rationale of the operation ; but there is much in favour of von Gkaefb's 
original suggestion, that the diminution of intra-ocular pressure may be largely due to 
the lessening of the iris as the surface secreting the aqueous humor. My own opinion, 
however, was, and is, that the more direct communication opened between the vitreous 
and aqueous regions of the eye facilitates the play of currents between them, and thus 
allows an excess of fluid behind to come forward to the corneal surface, through wiick 
exosmosis is much easier than through the posterior coats, the sclerotic, choroid, and 
retina. This would go far to explain the apparently contradictory influence of the 
operation in raising the tension to the natural degree when previously diminished; 
for this also it is capable of doing in some cases, as shown long ago by von Gbasfb 
himself. That the size of the piece excised in glaucoma has a direct relation to the 
effect produced is true according to his latest observations, confirmed I believe by 
those of Bonders, and of Arlt, the distinguished and most able Professor of Vienna. 
I can also add my own corroborative testimony. Von Graefe is thus led (in his latest 
memoir, just published) to insist once more, as he had done in his first paper, on the 
necessity of removing a considerable portion of the iris (not, however, so much as a 
third, or even a fourth, of its circuit), where it is wished to reduce permanently the 
intra-ocular pressure. A small iridectomy is insuflicient, much less any mere punctnre, 
such as some are still inclined to rely upon. 

In conclusion, I may remind the reviewer, that after the reading of Mr. Hulke's 
excellent paper " On the Pathology of Glaucoma," at the Medical and Chirurgical 
Society, on January 12th, 1858, both Mr. CRircnETr and myself endeavoured, firom 
our own experience, to enforce the importance of von Gbaefe's new proposal (see 
' The Medical Times and Gazette,' January 23rd), and that in our weekly operations 
at Moorfields, all comers have had the opportunity ever since of watching the progress 
of our numerous cases, as well as of those of our colleagues. Mr. Hulke advocated and 
explained this treatment in detail in an able paper " On the Surgical Treatment <rf 
Glaucoma," in the 'Medical Tunes and Gazette,' March 27th, 1858 (Vol. XXXVII, 
p. 316), referring to the favourable experience of Moorfields and to my own private 
practice, in which at that time I had the advantage of his assistance. He has recently 
reverted to the subject in a second paper at the Medical and Chirurgical Society. To 
both these latter communications I venture to draw the attention of practitioners* The 
reviewer is in error when he states that there has been any holding back of opinions 
or of facts on the part of those who have introduced the operation into England 



[The folio wing letter from the veteran surgeon, Mr< Lawhekce, (af terwards Sir William 

Lawrence), autbor of the work on * Diaeoaes of the Bje/ has an interest in cx)nnexion with the fore- 
going, and is thei^fore appended : — To the Editor of ' The Medical Times and Gazette/ Sir, — T am 
indebted to the polile kindness of Mr. Bowsian for the opportnnitj of eramining two of his private 
patients, in whom iridectomj Has been performed with complete snccess. These cases illpstrnte so 
elearlj the kind of disease most suitable for the operation, and the period of the affection at which it 
can be performed with the beet prospect of suceessT that jonr readers will be gratified hy finding that 
Mr, Bowman, at my request, has consented to their publication. 

" Case L — lu Mr. S., a health j persoOt of spare habit, past sixty, the sight of the right eye was 
entirely lost eight years ago fi'om glancomatons inflammation. In December, 1858, he suffered an 
aonte attack in the (eft oye with agonizing pain, sudden and almost total loss of sight. He was unable 
to see his own fingers; he told me, indeed, that, from the intolerable pain and the imperfection of the 
sense, he could not distingTiish light from darkness. Mr. Bowmajt excised a portion of iiis on the third 
day of the attack. He can now read a vety small type (^To. 2 of Jager*s — Pearl) without convex 
glasses. 

Case 2.— Mr* J., a gentleman of good constitatton and health, between fifty and sixty, accnstomed 
through life to mneh use of the eyes in reading and writing, has had acute glaueoma fi i-st of the right, 
and subsequently of the left eye. On the 28th of last July he was unable to count his own fingers, or 
gee at all in front or to the left side with the right eye from acute glaucoma, which had then existed 
one week. Iridectomy was at once performed, and all other treatment abandoned. He steadily 
improved, and can now read with his old convex glasses a small type (No. 3 of Jager's test). The 
visual field has extended over the cental region, but he has not regained any sight on the extreme left 
of that eye, aK Mi\ Bowman told him would he the case, the operation having been delayed till too mach 
damage had been done. The eight, however, of this eye is still improving. On the 11th he came to 
London with the left eye mure acutely inflamed from glaucoma than the otlier had been, but it had only 
been so for forty-eight hours. He could barely see that there was an object before him, but could not 
tell what it was. Ii'idectoray was immediately performed. He can now (Tuesday) see No. 9 of J^ger, 
on Saturday only No. 14, and he sees over the whole field- Mr. Bowman has no doubt that this eye will 
recover perfect sight. 

" The inferences from these very interesting cases are so clear that remarks would he superfluous. 

''I am, &c., 

William Lawbkkce. 

" Whitehall Place, Octoher 24th" 



See ' Medical Times and Ga2ette,' October 27th and November 10th, I860.— J. W. H.] 
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XVIL 

ON GLAUCOMATOUS ArPECTIONS, AND THEIR TREATMENT 

BY IRIDECTOMY. 

Bead before the Britisli Medical AssociatioTi, at ita Thirtieth Annual Meeting, London, Aagnjt, 1862* 

By William Bowmak, FM,S, 

Extract from ' Hie Bntish MedicalJoumaU Oetober lltk, pp, 377-382. 

We have fallen on a time that will be for ever memorable in the history of 
ophthalmic science — the epoch of the invention of the ophthalmoscope* 

What would be thought by physicians if they were presented with an inatrument 
enabling them to see the membranes, the cavities, the course of the fibres, the 
configuration of the ganglionic masses of the bram^ with the vessels pulsating, the 
veins varying in emptiness or repletion, and every product and physical condition of 
disease exposed to view? Or, if the great organs of the cheat or belly, with all 
their complicated connexiona and movements in a healthy or unhealthy state were 
disclosed ? They would be transported with delight at the facilities given for the 
exact detection of disease : and doubtless a harvest of great results would instantly 
be reaped in the field of practical medicine. 

What I have imagined for the great cavities of the body came to pass for the 
delicate structures of the eye about eleven years ago. We may be all clairvoyants 
now for this hollow organ, into which we can penetrate by the aid of the reflector, 
and discern (in all cases where the media remain transparent) the physical conditions 
of the internal coats, with the exquisite course and aspect of the vessels, and the 
faintest morbid alterations of structure, as clearly and brilliantly as if they were 
opened up by the anatomist, or placed under a lens on the table before us ; and where 
the media are themselves faulty, the faults can be detected in their earliest and 
slightest forms by the same means. So long as there are human eyes to suffer damage 
from disease, or cultivators of the divine art of healing, ao long will the ophthalmo- 
scope be in universal use, and the name of Helmholtz be held in honour among 
mankind. No less than a total revolution in ophthalmic practice has been already 
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effected by this iastrument: and constant further advances may be confidently 
anticipated in our knowledge, not only of the diseases of the eye itself, but collaterally 
of various cognate affections of other organs, especially of the brain. 

A glaring example of its value is to be found in its bearing on the subject of 
glaucomatous diseases, the name of which, indeed, is old, but the knowledge and the 
practice are all new. These diseases now begin to admit of accurate definition, of 
exact discrimination, and, in many cases, of the most admirable cures; diseases 
which, six years ago, marched on unchecked to more or less rapid destruction of 
sight. And I do not scruple to say that, were the scientific knowledge of them, now 
possessed by a few, diffused universally among all the members of our profession, faUure 
of sight from this cause in Great Britain would be to a considerable degree prevented, 
and total blindness would be rare indeed. 

Since the winter of 1856-7, the splendid researches of von Graefe on the nature 
and treatment of glaucoma have prominently attracted attention. On the Continent his 
proposal to arrest the disease by the excision of a portion of the circle of the iris has 
been adopted and practised by the ablest men, including especially Professors Dondebs, 
of Utrecht, Ablt, of Vienna, and Desmabres, of Paris. In May, 1857, 1 first performed 
it in England. At the Ophthalmological Congress at Brussels, in September following, 
vox Gbaefe gave an account of his researches, and distributed amongst his friends an 
essay on the subject, then just presented to the French Institute. In the ensuing 
autumn, iridectomy^ as a remedy for glaucoma^ was, in my opinion, and in that of my 
friend and colleague, Mr. CRrrcHErr, established by the facts we had ourselves 
observed, as a proceeding competent to cope with the disease, by reducing that 
tension of the eyeball, and compression of the retina and its vessels, which is the 
cause of the loss of sight : and we attended a meeting of the Medical and Chirurgical 
Society (when a paper on ** The Morbid Anatomy and Pathology of Glaucoma " was 
read by my friend Mr. Hulke), in order that we might call attention to the 
proposal of von Gbaefe, and offer our voice in its favour. [See ' Medical Times and 
Gazette,' Jan. 23, 1858.) 

It was our earnest wish that the value of von Gbaefe's discovery should be early 
and extensively acknowledged by medical men, so that those suffering from so serious 
a malady might no longer be drifting, as before, into hopeless blindness. Since then 
we have with no faltering voice continued to advocate the practice, and have 
performed the operation on all suitable occasions, both in private and in public. At 
Moorfields, iridectomy has been exhibited and tested on a very large scale, scarcely a 
week having passed since 1858 without one or more instances of it ; and a host of 
competent observers, both students and practitioners, have witnessed the method of 
performing it, and its results, in the hands of several of my colleagues and myself. A 
paper by Mr. Hulke Medical Times and Gazette,' March 27, 1858), on " The Surgical 
Treatment of Glaucoma," contains an excellent statement of the questions involved, 
including my own views at that period ; and the new Sydenh Society, in one of 
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their volumes for 1859, gave the detailed memoirg of von Graefe, translated from the 
' Archives of Ophthalmology/ by Mr. Thomas Windsor, of Manchester. A letter of my 
own, in reply to an attack in an Irish journal on this method and its author, also 
appeared in August, 1860 (' Medical Times and Gazette,' August 25, 1860) ; and I there 
reiterated that we possessed in iridectomy an effectual means for mitigating the tension 
of the globe, and of reHeving the glaucomatous condition. 

The progress of truth, however, is proverbially slow, and accordingly there 
remain several ophthalmic surgeons, men whose ability and candour I am far from 
questioning, who, to judge from their latest published writings, and from cases I 
constantly meet with in private, in which they have been consulted, either have not 
yet made themselves familiar with the nice discrimination of the glaucomatous state, 
or who reject this inestimable means of controlling it. The consequences to patients 
are, of course, to be deplored* For it is natural, under these circumstances, that that 
large number of practitioners who only meet with these diseases among others in the 
course of ordinary practice, and who yet, as a body, are in the habit of seeing a very 
great proportion of all the cases of it in their earlier stages, should be perplexed, 
should discredit the reality of the benefit, and should content themselves with the old 
and common treatment, under which it is certain that valuable time must be lost. 
According to the activity of the disease, are hours, or days, or weeks of critical 
moment ; and it is mournful to have stiU to pronounce, in too many instances, the 
fatal words, Too late ; at an earlier period sight could have been rescued/' 

Wliatever the essential nature of the glaucomatous state, we as practitioners 
are chiefly concerned with the augmented iemioii of the eyeball which attends it. 
This we have to distinguish at the earliest stage, and towards the mitigation of 
this our treatment is to be directed. As a practitioner, having to relieve disease, 
I call all muiue tension of the eye glancomatom tension* The object of treatment is 
to reduce this within natural limits; for, if it continue, the result is inevitable, 
however delayed, 

A person unused to close and accurate examination of the physical condition 
of the eyeball, even though he be seemg eye diseases frequently, may readily fall into 
error on this important matter of the state of the globe as regards teTisiofi, He may 
suppose that the increased tension may depend simply on the degree of fulness of 
vessels, or on the amount of effused fluids within the eye* No mistake can be greater. 
It cannot be too strongly impressed on all who may have to discriminate between 
glaucomatous and other diseases, that the depth of redness of the eye, or the presence 
of more or less of effused blood, or serum, or lymph, or pus within it, has no 
connexion whatever with the question of tension, since all or any of these may be 
present in a high degree without any glaucomatous disease, any increase of tension, 
and therefore without the indication such tension gives for its relief by iridectomy. 

In various congestive or inflammatory states, whether of cornea, sclerotica, 
choroid, iris, or retina, or of some or all of these, the disease may be of more or 
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less intensity, may run its coarse more or less rapidly, and may do permanent damage 
to the structures involved, without our detecting any augmented tension of the coats 
at any period. Intra-ocular hssmorrhages, as a rule, even when considerabley are not 
attended by a higher tension : often, indeed, by a diminished size of the globe-contents, 
and an unnatural softness of the eye. Subretinal effusions of blood or serum are, in 
the great majority of cases, unmarked by any increase of tension. 

On the other hand, exalted (or glaucomatous) tension may occur, intermittently 
or persistently, in eyes which afford no indication whatever of inflammation, where 
there has never been any pain or vascular excitement, and where there is still an 
absence of inflammatory effusions. Such augmented tension, though slight in 
degree, may affect by long continuance and without any intercurrent inflammatory 
complication, what a pressure more intense will effect in a much shorter time, 
especially if, as then usually occurs, it becomes complicated with sub-acute or acute 
inflammatory action. 

I must add, however, to avoid the risk of misconception, that various affections 
of the eyes, not glaucomatous in their origin, may present, in their course, 
glaucomatous complications, ue.<, become combined with an augmented tension of 
the eye, and with the secondary results of pressure; and hence, that it is of the 
highest importance in practice, to distinguish accurately whether, and when, such 
complication has arisen, since, under several contingencies, it may need the application 
of iridectomy. 

Thus the idea of inflammation must be dissociated from that of glaucoma and 
glaucomatous tension. Though often combined, and the combination then of the 
greatest importance, yet their co-existence is not essential to the presence of either ; 
and, as a matter of fact, they occur independently of each other every day.* 

It is now my constant practice, when defective vision is complained of, to 
ascertain almost at the first instant the state of tension of the eye. To do so, 
strikes at once home to the diagnosis. K undue tension exist, there are also its 
great and peculiar risks, and the question of its relief by a surgical proceeding at 
once arises in the mind. Though it does not necessarily follow that this must be 
performed, the scope of inquiry is greatly narrowed. The use of the ophthalmoscope 
probably soon decides in a positive manner the cause of the blindness, and the details 
of the case are speedily filled in. 

It is easy enough to estimate the tension of an eye, though there is a right 
and a wrong way of doing even so simple a thing. I may, therefore, explain that 
both forefingers should be used together through the upper lid, which is to be gently 
closed. One finger steadies the eye by pressing against it with a suitable d^ree 
of force, while the other estimates the tension; or rather both together estimate 
it, when thus used in concert. I tell the patient to dose the eyes gently as if ade^ ; 

* Professor Bonders holds the same view (vide Haffmans, ' Bijdrage tot de leer Tan't Glaucoma,' 
Utrecht, 1861. See also Qalezowski, ' Annales d'Oculistiqne/ Vol. XLYll, p. 252). 
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and the fingers are then apphed to the upper part of the globe, behind the corneal 
region. If the patient forcibly compresses the lids, the mere action of his muscles 
may cause a momentary tension of the eyeballs as well as interrupt the examination. 
If the eyeballs are deep-set or small the determination of the tension is less easy. 
With medical men, the touch is already an educated sense, and a very little practice 
will suiBce to apply it successfully to the eye, 

I have long paid special attention to the subject of tension of the globe,* and 
particularly since it has assumed so much additional importance in the last few years* 
I have found it possible and practically useful to distinguish nine degrees of tension ; 
and, for convenience and accuracy in note-taking, have designated them by special 
signs. The degrees may be thus eshibited^t 

T represents tension (^*t" being commonly used for tangent/' the capital T 
is to be preferred). Tn, tefiaion riormal The interrogative, ?, marks a 
dmibt^ which in such matters we must often be content with. The numerals 
following the letter T, on the same line, indicate the degree of increased 
tension [the plus sign + not being needed, — B.] ; or, if the T be preceded 
by of diminished tension^ as further explained below. Thus : 
T3. — Third degree, or extreme iension. The fingers cannot dimple the eye by 
firm pressure. 

T2t — Second degree, or considerable tension. The finger can slightly impress 
the coats. 

Tl, — First degree. Slight^ but positive increase of tension. 
Tl ?. — Doubtful if tension increased. 
Tn. — Tension normal. 

- Ti (?). — Doubtful if tension be less than natural. 

- Tl. — First degree of reduced tension. Slight but positive reduction of tension. 
Successive degrees of reduced tension, short of such considerable 
* softness of the eye as allows the finger to sink in the coats. It is 

less easy to define these by words.J 



- T2,— 

- T3.— 



• See my ' Lectures on the Partg Concerned in tlie Operationa on tlie Eye,* &c., delivered at 
Moorfields in 1847, p- 5 j and ante^ pp. 105-6. 

t Since this paper was read, I have simplified the stgns, with the concnrrence of my friend, 
Professor DoNDBBS, in order to adapt them for general nse. The simplified form has been Eubstituted 
above. 

{ In common practice, some of these may be regarded as refinement j but, in accnrate note- 
takingj where the nature and courae of various diseases of the globe are under inveatigation, I have 
found them Highly Berviceable, and they have aa much precision as perhaps is attainable or desirable* 

It is also to be borne in mind that the normal tension has a certain ranj^ or variety in persons of 
different age, build, or temperament j and, according to varying temporary states of system, as regard* 
emptiness or repletion. Experience will make every one aware of these varieties, which do not encroach 
on the above abnormal gi^ades of tension. Medical men ma^y understand how important ia this matter 
of the degree of tension by considering how priceless would be the power of accurately estimating it by 
touch in the case of various head affectiom. 
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In the very limited time allotted to me, I cannot pretend to do more than glance 
in the most summary way at what most interests us as practitioners. 

The cases of glaucomatous disease in which it is most difficult to appreciate the 
applicability of iridectomy are those of very chronic and insidious course (the chronic 
glaucoma, and the amaurosis with excavation of the optic nerve, of von Graefe ; the 
simple glaucoma of Bonders), where the increase of globe-tension either is slight, 
variable, and more or less intermittent, or, if it at length comes to be considerable in 
degree, does so by such gradual steps that the tissues of the eye slowly accommodate 
themselves to the results of the pressure, and the optic nerve passes through its 
atrophic changes without any excitement of the vessels, without pain, without any 
active symptoms whatever. If one eye continues sound, the patient may thus lose 
most or all of the sensibility to light in the other retina without being aware of it (of 
course, a similar loss may occur from other causes than glaucomatous tension) : and 
he may often first make the discovery when the better eye begins to fail. More often, 
however, both eyes fail together, with equal or unequal steps. The slowness' of the 
progress towards blindness, the absence of any urgent symptoms, the fact that vision in 
the centre of the field frequently remains good to a late period, while the marginal 
portions of the retina are more and more decaying, often the age and feebleness of the 
patient, his despondency, and the protracted anxiety of friends, may disincline us from 
advising an operation, especially if the other eye still sees perfectly. The question of 
an operation, indeed, often is not raised until the retinal and other tissues have already 
undergone much change, and when, therefore, less recovery of structure can be 
expected to follow the relief of tension. 

The result obtained is frequently only the retention of what little vision may yet 
remain, and the patient may still appear, and in fact feel, very like a blind person. 
During the last five years, I have had the responsibility of advising in very many such 
cases. In the more advanced stages, I have not felt able to urge the operation strongly, 
and yet I have recommended it as the only means of saving the little sight remaining. 
Where there is more sight left to be preserved, the operation is to be more insisted on ; 
but, unfortunately, the patients, not being so blind, are often less disposed to submit to 
it. The progress of structural changes in the eye, marked by narrowing of the visual 
field, should induce us to urge iridectomy, and the earlier we perform it, the better 
chance there vdll be of deriving improvement : for we cannot recall the activity of 
nerve-fibres that have undergone complete atrophy. 

The sub-acute form of glaucoma — glaucoma with sub-acute inflammation (Bonders) 
—is one in which iridectomy is to be urged without unnecessary delay. Its results 
have been most encouraging, and a large number of cases, in which all. glaucomatous 
symptoms have permanently subsided after its performance, amply attest its value. 
Did the time permit, I could relate numerous instances of persons thus affected, who, I 
have no doubt whatever, would long since have been totally blind, but for the timely 
aid thus afforded them. Here relief to circumocular pains, and an extension of the 
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contracted visual field may be anticipated, while the retina also becomes more acutely 
sensible in parts in which the perceptions were previously dull* This amelioration 
may continue to advance for many weeks, even for months or years^ subsequent to the 
operation. It will be great in proportion to the earliness of the period at which the 
operation is resorted to. 

But in the acute form of glauawiatous ophthalmitis — acute glaucoma (von Graefe), 
glaucoma with acute inflammation of the globe (Donders) — iridectomy should be 
performed mthout the slightest hesitation or the smallest delay. Here every hour is 
precious, the urgency being measured by the intensity of the inflammation. The loss 
of sight results partly from the presence of inflammatory products in the substance of, 
and in front of, the retina, but also from the altered circulation in the nervous 
structure, and the intense pressure to which it is subjected. The operation relieves 
from both. The inflammatory state is allowed to siibside, and the products of 
inflammation then undergo gradual, often very rapid, absorption. In addition, the 
eye is left without that exalted glaucomatous tension which probably preceded the 
outburst of the acute attack, and formed from the fi.rst the essence of the disease. If in 
any case this acute form of ophthalmitis is absolutely abrupt in its onset, unpreceded by 
premonitory symptoms (which I doubt), I am still disposed to distinguish it from all 
the ordinary forms of inflammation, even though equally acute, and to connect it with 
that state of the nerves and bloodvessels which induces the non-inflammatory form of 
glaucomatous tension, 

It is in the more acute cases of glaucomatous inflammation that punctures of the 
coats or chambers of the eye had been found beneficial before the introduction of the 
practice of von Graefe, Such punctures, no doubt, may relieve tension to a certain 
extent, and for a certain time. They may give ease, and may cause the more intense 
symptoms to abate. Even without a puncture, the acute inflammation may subside, 
after running a certain course, and destroying sight. But it is most important to 
notice that, though a puncture may ward ofl* for a time the destructive violence of the 
inflammation, a sub-acute excitement is likely to continue, relapses to occur or, at any 
rate, the glaucomatous hardoess of the globe to persist, under which eventual loss of 
sight is inevitable. It is not wise, therefore, to rely on this expedient. 

As long as any perception of light remains in cases of acute glaucoma, I would 
earnestly counsel an immediate recourse to iridectomy. No abatement of the more 
pressing symptoms from bleeding or any other remedy, no improvement of sight, while 
tension continues^ is to be for a moment allowed to weigh against it. And even though 
all sensibility of the retina has apparently lapsed, I should not quite abandon the 
hope of rescuing some sight, provided the course had been very rapid, and the total 
extinction of sight very recent At aU events, an iridectomy would not be even then 
too late to hasten recovery from the inflammatory symptoms, and to avert tjie after 
consequences of a hard and painful, as well as sightless, globe. 

So many cases have been published of good recovery by iridectomy, from the 
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Otherwise fatal consequences of acute glaucoma, that I need not adduce others, even 
did time permit. One of the most interesting I have had is that of the coroner for a 
borough in Suffolk, a lawyer of middle age, who some two years ago, had acute 
glaucoma successively in the twQ eyes in the course of a few months. For each he 
came to consult me ; for the first, after about four days, for the second, within the 
second day, each eye being at the time all but blind. I instantly, in each case, 
performed iridectomy, and pursued no other treatment. The relief was immediate. 
The first eye regained an extended, though not a complete, field of vision, the nasal 
side remaining blind, while with the axis of the retina he could read No. 4 of J^ger (a 
small type). The second eye recovered perfect sight, and the amendment in both eyes 
continues, so that he has ever since uninterruptedly pursued all the duties of a very 
active professional life, and calls sometimes to express his gratitude — a gratitude I fed 
to be rather due — like that, I rejoice to say, of many hundred other sufferers in various 
countries — to von Qbaefe. 

The importance of the subject must be my apology, if I now point out some of the 
common fallacies by which precious time is lost : 

1. If the disease be more or less acute, i.e.y complicated with more or less inflam- 
mation, it is often treated by topical remedies, as hot or cold applications, leeches, 
blisters, sedatives, or by purges, mercury, colchicum, opium, with low diet. The 
sympathetic vomiting ushering in the most acute form is mistaken for a bilious 
attack," and the essence of the disease quite overlooked. 

2. K it presents itself under one or other of its slower varieties, the particular 
cause is unrecognised, and the patient may be told, and the surgeon believe, that it is 
only the " stomach " or " a little gout " — ^formulae of speech which, however convenient, 
seem to me to have a good deal to answer for, even nowadays. If it be true, as I 
know it to be, that no remedies given on any such loose notions can exert any salutary 
influence on the disease, even if the stomach be in fault, which is common, or the 
patient be really gouty, which is more rare, while the eye is gradually losing sight 
through a distension, which only a surgical proceeding can reduce, the sooner a more 
correct knowledge of the actual condition of the eye is obtained the better for both 
parties. 

3. Patients themselves are often alarmed by the idea of any operation, or they are 
afraid to take chloroform, or being feeble or old, or desponding, an operation is 
thought to be " not worth while," or they have a dread lest it should injure the other 
eye from sympathy. Thus, taking counsel of their fears, especially in chronic cases, 
where no immediate urgency exists and they suffer little pain, what they regard as the 
evil day, but what is really the day of relief, is put off, often till it is too late. I have 
seen this so repeatedly that I must allude to it, even at the risk of appearing tedious. 

I shall not easily forget the case of a feeble, dyspeptic clergyman, from Derbyshire, 
who called on me a fortnight since so altered that I hardly recognised him. Two years 
ago he was in a deplorable state of despondency from blindness, far advanced from 
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chronic glaucoma ; and I had the greatest difficulty in inducing him to submit to 
iridectomy. He ia now able to do his full duty, and is happy and cheerful 

I have alluded, in very general terms, to three principal forms of glaucomatous 
disease — the slow non-inflammatory, the sub-acute, and acute inflammatory forms. 
These ofier infinite varieties, and are met with in various combinations, which it would 
be impossible to advert to in detail on the present occasion. But some of them may 
be specified. 

There is an intermittent form, with perfect remissions; and if the attacks are 
rare, and moderate in degree and duration, they may do no structural damage to 
the eye during many years. Being excited by temporaiy causes, they may, in some 
measure, be guarded against ; and it is only if they become frequent, and a continual 
fiource of disquietude and danger, "that iridectomy becomes applicable. That most 
interesting phenomenon of iridisations, or rainbow^colours around a candle or light 
object, is very apt to occur in this form as well as in the sub-acute variety. In simple 
glaucoma it is uncommon. 

There is a hBemorrhagic form, one which I regard as of great and exceptional 
importance, and which is fortunately rare, since iridectomy is less certainly able 
to control it, or to save sight. Glaucomatous inflammation may supervene upon 
a hsBmorrhagic condition of the retina, with distressing pain, augmenting tension 
and decay of sight, and a relapse may occur again and again^ after repeated relief 
following repeated iridectomy, the event being sometimes complete blindness, though 
some such eyes have been partially rescued, I could relate several interesting cases 
of this hcemorrhagic form. Glaucomatous tension may also attend certain cases of 
iritis, whether that form formerly styled aquthcapsuUtis^ or recurrent attacks with 
^nechia and choroidal affection. In many of these I have found iridectomy of the 
utmost service, but I can only refer to them now. 

There are also the complications of glaucomatous disease with cataract, 
glaucomatous tension coming on in the earlier or later stages of cataract. 

An accurate diagnosis is most important here, as the glaucoma has first to be 
dealt with by iridectomy, and the cataract reserved for a future operation, after 
the glaucomatous tension shall have long ceased. The glaucomatous element will 
not admit of delay; the cataract will wait, indeed must, for to attempt to extract 
a cataract from an eye when in a glaucomatous state would entail great risk 
of destruction of sight from iutra-ocular hcemorrhage* But I have in several 
instances dealt in succession with the two several diseases with most satisfac- 
tory results. Nevertheless, the complication is a very grave one, and the treat- 
ment tedious. 

For the supposed dependence of glaucoma on various blood-affections, experience 
affords slight warranty ; albuminuria, diabetes, are rare with it ; gout and rheumatism 
far from conmion. It often occurs in persons of excellent constitution, though most 
frequent in those whose nervous powers are depressed. Its whole history points 
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rather to its origin in certain states of the nerves supplying the bloodvessels of the 
eye, but the question is too abstract an one to be now entered upon. 

I must now forego all reference to the operative procedure itself for want of 
time, or I might offer some hints supplied by an extended trial of several methods. 
I by no means wish it to be imagined to be always simple and free from risks, but 
these may be avoided by care, and are only what every such remedy is exposed to. 

It may be expected of me, however, not to pass over altogether in silence 
Mr. Hancock's operation, called by him division of the ciliary muscle, and applied, 
as he informs us in ^ The Lancet ' of last week, with most success in keratitis 
sloughing of the cornea, staphyloma, dense opacity of the cornea (in some cases 
of several years' duration) and in conical cornea ; also, in certain forms of amaurosis, 
in acute and chronic glaucoma, and in posterior staphyloma and myopia" — a list 
comprising diseases so widely different from one another, as to suggest a doubt 
whether a common principle can govern their treatment by the same surgical 
proceeding. 

The incision through the coats of the eye, thus styled division of the ciliary 
muscle, involves, I believe, the sclerotic coat, a veiy small portion of the whole 
ciliary muscle, the ciliary body of the choroid, with the vitreous humor. In many 
instances, it appears to have evacuated the aqueous humor, while the vitreous 
humor must always either escape at the moment, or have liberty to drain away for 
some time afterwards. If it be of the essence of the operation to divide the inner 
or circular fibres of the ciliary muscle (Heinrich MuUer's), then a consideration 
of the anatomy of the part would show, I think, that the aqueous chambers are 
likely to be opened. If the humors of the eye escape, tension is, of course, 
relieved, and if much vitreous humor be lost, it is conceivable that even permanent 
reduction of tension may result. Experience only can determine whether such an 
operation may suit certain forms of disease; the proceeding may possibly have 
advantages in certain cases, although the hypothesis on which it is grounded 
prove untenable. Meanwhile it seems desirable that the cases in which it is said 
to have effected so much, and on the strength of which the Profession is urged 
to adopt it, should be published in greater detail, and with that regard to scientific 
accuracy which recent advances in knowledge demand. Particularly is this to be 
wished for, when we are asked to abandon in favour of this incision in glaucoma, 
the operation of iridectomy, the admirable results of which have now been tested 
by a wide experience, and guaranteed by many men fully capable of arriving at 
a sound conclusion. 



[The foUowing is added in accordance with a wish expressed by the Meeting at which 
the foregoing Paper was read.) Extract from the ' British Medical Journal^ 
October IIM, 1862, pp, 381-382. 

NOTE OxN THE OPERATION OF IRIDECTOMY FOR GLAUCOMA. 

The operation is best done when the patient lies on a sofa on his back, with 
the Burgeon standing at his head. I prefer to use chloroform, though I have often 
operated without it. It should be given so as to render the patient completely 
passive, for the great delicacy of the operation requires perfect quietude of the 
eye, lest the steps should not be severally completed in the most perfect way. My 
own opinion undoubtedly is that there is hardly any person to whom chloroform 
may not be safely administered, though, it is true, some subjects demand more 
care in its exhibition than others. The sickness may usually be avoided by taking 
care that no food be in the stomach at the time, and if it occur during the operation, 
the steps must be simply delayed while it lasts, not varied in any way. If the 
sickness is very straining, so as to distend the vessels of the head and face, I usually 
close the eye, and gently compress it by the fingers on the Hd, during the efforts 
at vomiting. I have not seen any harm happen from such vomiting when the incision 
has been properly made, not too extensive, and not too far back from the corneal 
margin. 

I always keep open the lids by the wire speculum, which an assistant holds a 
little forwards if it tends to exert pressure on the globe. It is well for the surgeon to 
be able to use the right or left hand indifferently in making the incision, as he can then 
select the most convenient spot, I have always preferred to make the iridectomy 
nearly or quite upwards, because I believe this direction to be as good as a lateral one 
in reference to the visual field, and the upper lid then covers the gap in a way useful 
both optically and for appearance sake. It is, however, rather more easy, on the 
whole, to make the iridectomy to one side than upwards, 

I make the incision in one of two methods, according to the size of the anterior 
chamber. When there is space enough it is best to use the triangular lancet-shaped 
blade, inclined at an angle on the flat, and which I believe is used generally abroad, as 
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well as by von Graefb. Having selected a place for the incision, I seize the conjunc- 
tiva with proper forceps immediately opposite, and thus fix the globe without making 
any pressure upon it, or pulling it from its bed. The lancet is then thrust in so as to 
enter the anterior chamber at its rim immediately in front of the attached border of 
the iris, and is carefully advanced towards the opposite side so as to form an opening 
of the required size ; and if the opening cannot thus be made as large as is desired, it 
is enlarged at one angle on withdrawing the blade. When, however, the chamber is 
shallow, I prefer what I at first always used, namely, a narrow extraction knife, 
running its point along the rim of the chamber for the requisite extent, and making 
the counter-puncture much as in ordinary extraction. Thus the instrument avoids the 
pupillary region and the lens. The operation is more diflScult where the chamber is 
shallow. Whichever instrument be employed it enters a little behind the apparent 
junction of the sclerotica and cornea, in the sclerotica, and in entering the rim of the 
anterior chamber, it usually passes across that junction and through a very little of 
the corneal tissue just in front of the pillars of the iris. 

As the instrument used in making the incision is withdrawn, the aqueous escapes, 
and it is well to let it do so gradually, and to keep the point of the instrument towards 
the cornea rather than towards the lens. The iris may now be found either to remain 
in the chamber or to prolapse. If the former, the small* slightly curved iris forceps 
are to be introduced (closed) into the chamber and made to seize the iris opposite the 
middle of the incision, about midway between its pupUlary and outer border. The 
iris is then brought outside the chamber and divided with small scissors on one side of 
the forceps from the pupillary to the ciliary border, the forceps pulling it gently at the 
same time, so as to ensure this complete division of it. The end held by the forceps 
is then torn from the ciliary attachment as far as the angle of the incision, and even 
dragged upon a little, so as to detach it beyond the angle, and then divided with the 
scissors quite close to the angle. The cut end then retreats within the chamber. The 
opposite side of the prolapsed part is then seized and dealt with exactly in the same 
manner. No iris should be left in the angle of the incision, lest the healing process be 
imperfect, and subsequent irritation occur. 

If the iris at once prolapse on the completion of the incision (it is often bulged by 
the aqueous humor of the posterior chamber), the forceps need not be introduced 
within the incision, but may seize it outside. The less any instrument enters the 
anterior chamber the better, for fear of damage to the lens. 

If any blood flow into the anterior chamber during the operation, it is as well to 
allow it to escape before it coagulates. This is best done by inserting a fine scoop 
within the lips of the incision (not into the chamber) and, at the same time by making, 
if requisite, slight pressure on the eye by the forceps which holds it. The cornea 
should not be pressed on, lest the lens receive injury, and, rather than run the slightest 

* The points of the forceps, when closed, should form a perfectly smooth end, so as not to scratch 
the lens, or catch In the iris on sliding over it* 
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risk, the blood may be allowed to remain, as it is very soon dissolved by the aqueous 
humor, and flows out or is absorbed. 

The operation just described ensures the excision of a complete segment of the 
iris, from pupillary to ciliary margin, of a width determined by the size of the incision, 
and which may be usually about a sixth or a seventh of the whole circle. 

After the operation, little is usually required beyond seclusion of the eye from light 
while it remains sensitive, keeping it cool by a wet rag as long as may be agreeable to 
the patient, together with ordinary attention to the general functions. 

In all but a few cases the globe-tension remains permanently lessened afterwards. 
In some, it returns more or less during a few days, but again subsides as the wound 
fully heals. In some where it has long existed, or been extreme, it is not entirely 
relieved, but only much lessened, and here an additional iridectomy may or may not 
be required, according to the indications afforded by the state of vision. K this seems 
to be recovering no further interference will be necessary, and, indeed, if the iridec- 
tomy have been properly performed in the first instance, it will very rarely have to be 
repeated. In at least three instances I have known such a supplementary operation 
completely efficacious in reducing tension to the natural standard, when, from one 
cause or another, the effect of the original iridectomy had proved insufficient. 
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XVIIL 

FURTHER REMARKS ON GLAUCOMA AND THE RESULTS OF 

IRIDECTOMY. 

By Pj'ofessor A. von Graefe (^Archiv. fur Ophthalmologies' Vol VIH, 2), with 
Noies by Mr. Bowman, in ^The Ophthalmic Hospital Reports^ 1863, 
Vol IV, pp. 41 to 58, ''Periscoper 

(The EBgHsh reader has access to «iome of tlie earlier papers hj Professor von Graepb on this 
subject, in the able translation hj Mr. WriTDSOBj of Manchester, pnblished by tbe Ifew Sydenham 
Societj* To tbe present version of a valuable paper containing his more recent views I have added a 
few notes within brackets ( ). — W* Bowman, 1863.) 



PAKT L 

Is immediate operation desirable in all cases of acute glaucoma? At what 
period of the attack may we reckon on the efficiency of iridectomy ? No competent 
operator may be at hand; should in that case a patient suffering from acute 
symptoms go a long journey to find one ? Professor von Geaefe decides that he had 
better do so than risk delay : that he may do so with safety as regards the eye, 
though, of course, at an inconvenience ; but the urgency in acute cases varies. The 
urgency does not depend on the intensity of redness or chemosis, nor on the amount 
of tension or pain, but, above all, on the degree of impaimieni of sight As long as the 
patient is able to read large print, and the field of vision is not contracted {ie,, if he 
has not totally lost sight in any portion of the field of the affected eye), the operation 
may be deferred a few days, if need so require, especially if the inflammation tends to 
abate, and the sight to improve somewhat under the treatment employed. There are 
even some cases in which von Grabfe would prefer waiting a few days, viz., where 
the loss of sight is moderate, but the pain extreme, with an mclination to vomit. 
Here it is well to allay pain first by injection of morphia (gr, ^ to |) under the skin 
of the temple, and procure at least one good night, so as not to operate while the 
patient is under excitement. (I should not delay the operation on this ground, but 
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give chloroform.) On the other hand, perfectly good eyes sometimes lose all 
perception of light very suddenly from glaucomatous disease, hence styled by von 
Graefe glaucoma fubninans (called apoplexy of the retina before the ophthalmoscope 
was in use). The symptoms of intra-ocular pressure arise very rapidly — enlarged 
pupil, flattened anterior chamber, stony hardness of the globe [T3], ansesthesia of the 
cornea, and violent ciliaralgia. The intensity of none of these symptoms, however, 
equals that of ordinary acute glaucoma, and yet the sight is lost in a few hours, or 
sometimes even in half-an-hour. The ophthalmoscope then shows usually a difluse 
dulness of the aqueous and vitreous humors, and, as far as we can judge, an over- 
fulness of the retinal veins. There soon appears proportionally very rapid decrease of 
the arteriea and excavation of the optic nerve. This last, in one case, occurred 
within a few weeks after the attack. It is true (proceeds the author) that the 
phenomena of vascular excitement may accompany the blindness from the first, but 
sometimes they follow it in so peculiar a manner that we must regard the onset of 
tension to have been more sudden and severe than usual, and this either absolutely or 
relatively. An uncommon rigidity of the sclera on the one hand, or an unusual 
disposition in the optic disc to yield, or inability of the retina to bear compression, on 
the other, would alike explain the sudden blindness from a moderate hypersecretion. 
The explanation is probably this : whether the propulsive power of the heart be too 
small, or the coats of the arteries diseased, the result will be a ready development of 
the arterial pulse (impeding the retinal function), and consequently an entire cessation 
of blood in the retina. 

A case of glaucoma fulminans. Left eye absolute glaucoma (t.^., having run 
its course to complete blindness) with cataract. Eight eye affected five weeks. 
Patient stated that one morning, without any warning, a cloud had rapidly 
come on, with rather violent ciliaralgia, ending in one hour and a half in total 
blindness. He was sure he could not afterwards see the brightest sunlight- 
Vascular excitement with lacrymation occurred only after some days. Alter 
five weeks, when first seen, the pupil was very widely dilated, humors dull, 
globe stony hard, no perception of light ; and as pain had nearly subsided, no 
operation was uodertaken. Two other cases were more satisfactory; in both 
one eye was blind from previous glaucoma. The eyes resembled the last, only 
the media were more obscure. In the first, dilated retinal veins and a normal 
level of the pupil could with great difficulty be seen; in the second, nothing 
could be discerned of the internal tissues. In the first there might have been 
perhaps a remnant of quantitative perception of light (t.^., the mere perception 
of light and shade, not of objects or colours or even of locality, and vaguely 
of intensity, which has sometimes been called " perception of shadows," but which 
may most simply be called " perception of light "). A bright lamp held near the 
eye was unperceived, but if the light was intensified by a strong lens and directed 
by the sclerotica on the retina, while the eye was turned sideways, she made 
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such positive fltatements that I concluded some portions of the retina were still 
ezcitable.* 

As the blindness was of such short duration^ the injection phenomena were only 
slightly indicated. On the day of the operation (which I performed about eight hours 
after the blindness began) the patient was able to see the movement of a hand ; on the 
third day he counted fingers. The field of vision proved to be very irregular, with 
many and great interruptions, caused by the amount of haemorrhage of the retina. 
They disappeared gradually. With their absorption the sight became very satisfactory 
(type No, 3 at W\ and visual field normal), and has remained so until now, i.e., for 
the space of a year and a half. 

In the other case operated on on the third day, no quantitative sensibility of light 
was left ; it was said to have become extinct during the first two hours of the disease. 
On the second day, violent injection with somewhat serous chemosis appeared The 
results of the operation were only gradually manifested and remained imperfect- No 
sensibility to light could be detected until the second day after the operation, when it 
appeared, at first only slightly, and in one direction, upwards and outwards, but 
afterwards gradually increasing. The patient was not able until a week afterwards 
to count fingers in a small portion of the field. Uncommonly numerous and large 
retinal ecchymoses appeared. In two months the recovery was so complete that the 
patient was able to read with convex glasses (No. 6 at 10"), though at the same time 
there existed an indistinctness of the eccentric sight inwards (20*^), and a peripheric 
defect (40*^), in the same direction. The optic nerve was slightly excavated and 
rather whitish. According to subsequent communication by letter, the sight has 
decreased lately from No. 6 to No. 8, and has remained for nearly a year in this 
state. We see, therefore, that iridectomy performed on the third day of glaucoma 
fukninans is by no means complete in its result^^^J[^^ it my duty to dwell 

* It ia by no lueaus always easy in cases of f^taucoma to ascertain whetlier there be still a t^mnant 
of sensibility to light or not, especially if thU remnant has its seat in a very BmaH and eccentric part 
of the field, I may here mention a remarkable fact* viz., that 1 have frequently had patients who were 
unable to disiingnish the light and shade of a brightly burning lamp, and yet conld at times catch a 
glimpse of things at a distance, I considered these statements illusions which often happen with the blind, 
until some i^marks of one patient fairly staitled me. On accurate examination I found that he had a 
very eccenti^ic field of very small size ; at 12 feet distance it bad a diameter of six inches by eight inches. 
Within this circle the patient could clearly distingnish the movements of my hand and even count my 
fingers, I then repeated the examination with the lamp, and found he was qnite unable to see it, I 
theo, by means of a piece of ground glass, diffused the light of the lamp and bronght it to bear on that 
part of the field of retina which I had ascertained to be functionable. The result was negative. On 
a daylight examination of the patient I met with no better success , and could only obtain positive 
statements when the back wag turned to the light and the object placed in the small field of vision. 
The explanation of this, which 1 have observed in fonr or five other cases, is still a problem to me. The 
size of the field cannot be the sole cause, as, however emaU it may have been in the cases I have 
mentioned, it was always strongly lighted, 

.2 8S 
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upon this, because it goes to limit, in a certain degree, that which I have previously 
stated. 

Judging from the cases I mentioned in my former papers one might 
feel inclined to depend upon the complete effect of an operation performed a 
fortnight after the beginning of the blindness, even though there might appear to be 
some advantages in favour of its performance during the first few days, but I then 
pre-supposed that there was still quantitative sensibility to light, which is not the 
case in the examples I am about to mention. 

To guard against mistakes in prognosis I give here the fourth case, in which 
operation after fulminating glaucoma had hardly any effect upon the sight, and 
was in the end of no benefit whatever. About the end of 1866, Madame N., a 
lady from Silesia, 55 years of age, became suddenly blind of the right eye. In a 
few weeks inflammation appeared, accompanied by severe ciliaralgia. The November 
of the following year she was driven by continuous pain to consult me. I found 
absolute glaucoma of the right eye, with commencing cataract, and as the tension 
was very great, I performed iridectomy for the purpose of soothing the ciliaralgia. 
Next month the cataract was complete but the eye itself slacker, and I dismissed 
my patient with rules of conduct regarding the still sound left eye, charging her 
to continue the treatment according to my injunctions, until she perceived the 
appearance of any suspicious signs in that eye. Between that time and the 16th 
of December, 1860, the left eye remained sound, and failed in evincing any precursory 
signs of a glaucomic attack. On the morning of the said day, however, the patient, 
who had suffered for some time from rheumatic pains in different parts of the body, 
but had slept the past night perfectly well, felt, while at breakfast, a grey mist come 
suddenly over her left eye, increasing so rapidly that in an hour she could only 
distinguish the outlines of the largest objects, and by nopn it had become total 
blindness. In the evening the eye began to pain her and the next and following days, 
according to the attendant's statement, redness and tears appeared, accompanied by 
violent ciliaralgia which deprived the patient of sleep. All these symptoms continued 
in spite of copious bleeding in the neck and local drawing of blood, which was 
ordered by the surgeon of the place. When I saw the patient again for the first 
time knocked up by the journey and the pain she had gone through, I found extreme 
mydriasis, the iris reduced to a narrow ring, and discoloured to a greyish hue, 
anterior chamber very shallow, upper half of the cornea anaesthetic, aqueous humor 
clouded and dull, as was the cornea on its surface at the lower part, the back of 
the eye indistinct in consequence, the globe extremely hard, slight injection of the 
anterior ciliary vessels, few tears and no sensibility to light at all. The diagnosis 
pronounced it to be glaucoma fulminans and I performed iridectomy the same day. 
In a few days the ciliaralgia had entirely disappeared, the aqueous humor and cornea 
were considerably clearer, the sensibility of the cornea returned, the tension of the 
eye diminished, and the iris was somewhat broader and less discoloured. Especial 
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obgervation was directed towards the existing degree *of seneibUity to light. The 
first four days after the operation, the result was negative, on the fifth day, however, 
a trace of light appeared, though only within a narrow limit, upwards and outwards, 
and the statements of the patient were so uncertain that I still remained in doubt. 
But all doubt was removed, when, in a few days, the patient was able clearly to 
distinguish the light and shadow of a brightly burning lamp at one foot distance, 
the lamp being held about in the direction of the optic axis, and inclined a little 
outwards on one side. This sensibility to light went on increasing in a very slight 
degree until about the third week after the operation. The patient could then 
discern a moderately bright lamp at three feet distance, the field of vision lying 
outwards in the form of a slit, which though too small to be measurable, corresponded 
to an opening of 20°, I examined the eye with an ophthalmoscope towards the end 
of the second week, and found the refractive media perfectly clear, a deep excavation 
of the optic nerve, on the edge of which the veins were very much displaced, small 
arteries without pulsation and a whitish discoloration of the disc. There were 
enormous retinal ecchymoses in various parts of the eye, partly in the inner plane 
of the retina (where they were darkest, in the form of large opaque cherry red 
flakes completely covering the retinal vessels), partly along the vessels themselves (in 
irregular stripes or spots forming large figures where the vessels are divided), and 
partly also behind the visible vessels, in the shape of round, light red, transparent 
spots,"*^ At last suSusioas appeared, more connected, of a bright red colour, but 
not opaque, which, judging from their free diffusion, and their relation to the coarser 
choroidal veins, originated on the surface of the retina. Though the pigment layer 
was visibly covered by these extravasations, the choroidal veins still formed sharp 
edges in many places ; this, as well as the great resistance offered by them to a 
hEemorrhagic sufiusion on the surface of the retina, is explained by the projection 
of the vessels, the coarser ones especially on the inside of the choroid. In the corpus 
vitreum there were some hemorrhagic flocculi which attracted my notice by their 
mobility and tendency to be pushed to the back of the eye, I still hoped that with 
the disappearance of the ecchymoses, the perception of light might increase, but 
the reverse was the case. The slit-shaped field narrowed, and in six weeks after 
the operation all sensibility to light was extinct, wliile the ecchymoses had decreased 
and in parts had disappeared altogether.]t Atrophy of the optic nerve became more 
and more apparent. The conclusion arrived at is, that kidectomy had abated the 
inflammation, but had done nothing for the blindness. This case clearly proves, 
when opposed to the one before quoted, that it is expedient to act with all possible 

• This is the moat common form in casof of acute glaucoma after iridectomy. 

t The suffusion on the outer piano of the retina, and the light red spots on the further ddo of the 
Tfissels, Tanished first, while the dark red patches between the retina and hyaloid went away more 
tlowlj. These a affusions disappeared by becoming gradaally lighter and the spots thinned by dissolving 
into small dots and groups of dots ; but the patches went away by very slow concentric decrease, the 
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speed when dealing with cases of glaucoma falminans. The violent haemorrhage 
which follows upon iridectomy in all cases of glaucoma fulminans argues an enormous 
stagnation of blood taking place in the veins from the beginning of the disease. 
Whether the total blindness is to be ascribed more to the disturbance of the 
circulation, viz., the interrupted entry and discharge of blood, or whether it is 
caused by direct compression of the conducting fibres, is a doubtful point, especially 
in cases of acute glaucoma. 

If we decide in favour of the latter cause we must duly take into account the 
uncommonly rapid formation of a deep pressure-excavation; however, the two 
views are so closely connected, that I doubt whether an impartial decision can be 
arrived at.* 

centre preserving its dark opaque appearance and only the edge, as it melted away, becoming of a 
lighter colour. I have more than once, under like circumstances, watched the various modes of 
disappearance, giving them special attention when to pre-existing chronic glaucoma was added 
commencing scleral-staphyloma, with highly inflammatory paroxysms. Then the ecchymoses take a 
tumultuary character, and even spread over the surface of the choroid. 

* (The exact period of the iridectomy is not stated in this case, but it was probably within a week. 
Had not tension returned with the renewed loss of sight ? It seems also probable that some tension 
(simple glaucoma) may for some time have preceded the acute attack, though unobserved by the 
patient. This at least would afford a clearer explanation of the deep excavation of the disc, with great 
displacement of its veins, and white atrophy at so early a period, as, say, the end of the third week 
from the acute attack.) 
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TREATING OF THE DISADVANTAGES BOTH REAL AND SUPPOSED 
OF IRIDECTOMY IN CASES OF GLAUCOMA. 



The more the value of iridectomy in glaucoma is acknowledged and its use 
extended, the more urgent becomes the duty of dweUing upon its possible deficiencies, 
and it will only tend to make this method prosper the more, if we look at it from all 
its points of view, and examine it on all sides, by the light of considerable experience, 
I will therefore proceed to make a few remarks upon the subject, 

L I have formerly mentioned cases in which iridectomy having been successfully 
performed on one eye, the disease appeared in the second eye shortly afterwards. From 
these cases, which were then very rare, I merely concluded that the arrest of the 
process in ,one eye could in no way prevent the transference of the disease to the 
other^ and that therefore we ought not to allow the existence of any sympathetic 
relation between the two affections, but rather say, that they may be referrible to a 
common cause, acting on each eye, independently of the other. In a few years, 
however, my observations on these cases multipUed to such a degree, that I ascertained, 
and can uphold the fact, that iridectomy, when performed upon one eye, may tend 
under certain circumstances to accelerate the process of disease in the other. The 
grounds upon which I make this assertion are as follows : — 

Out of all the cases on which I have operated when in the first stage of glaucoma, 
there are forty-tliree, in which the second eye was, at the time of the operation, either 
quite untouched by the disease or else in the premonitory stage. In nine cases out of 
the forty-three the second eye was attacked by violent glaucomatous inflammation four 
weeks after the beginning of the disease in the first eye, and a fortnight after the 
operation* According to this we see that the second eye has been attacked quickly in 
more than one-fifth of the cases ; this is very different to what we have observed in 
case of no operation. Generally in cases of inflammatory glaucoma, such rapid 
succession is exceptional, as I only recollect five cases in my practice where I had not 
performed iridectomy in which the second eye was attacked before the end of the 
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month.* By means of questions put to the many incurable patients who came to me 
with complete inflammatory glaucoma, I ascertained that the succession of the second 
eye took place, with few exceptions, many months or even years later. This agrees 
with the opinion of most of those of my colleagues who have directed their attention 
to the point in question. Although not able to make an exact statement I know that 
those five cases, in which rapid succession took place without operation, are taken 
from a total of eighty patients whom I had seen during their first glaucomatous 
attacks. This disproportion is so remarkable that we can hardly attribute it to mere 
accident. 

It will aid the comprehension of the circumstances under which iridectomy may 
have accelerated the succession in the second eye, if we remember that the eye evinced 
precursory symptoms in seven out of the nine cases of rapid succession above 
mentioned, so that in two only was it quite intact ; while in the total of forty-three 
cases before cited, there were twenty-four in which the second eye was quite sound. 
Judging by this, we should say, that the acceleration of succession is most peculiar 
to those cases of acute glaucoma in which the second eye shows commencing 
symptoms ; if the eye, however, is sound, we had better not decide for certain, on 
account of the small number of cases in point, and because the disproportion 
is not so marked, for in the first instance it is one to twelve, in the last 
more than one to three. According to this the subduing of the glaucoma in the 
one eye may promote, under certain circumstances, the disposition to disease in the 
second eye, and thus a relation must be supposed (quite the reverse of sympathetic), 
namely, a tendency to move from one eye to the other. This finds an analogy 
in other classes of inflammatory diseases of the eye, for instance, in certain forms of 
keratitis. 

To avoid any misunderstanding, I must remind you that the aforesaid refers only to 
the use of iridectomy in the first stages of inflammatory glaucoma, for I have observed 
nothing which would authorise me in drawing a like conclusion with regard to its later 
periods ; on the contrary, I am still of opinion that the degeneracy of a glaucomatous 
eye (especially the ectasias which are accompanied by violent ciliaralgia or intra- 
ocular bleedings) disposes the second eye to the disease, in a degree difficult to be 
ascertained, though certainly over-estimated by many, and that, therefore, it will be 
found better for the second eye to arrest the process on the fiist eye by some means or 
other. These facts need not prevent an intelligent practitioner from making use of 
iridectomy in cases of acute glaucoma, but only serve to recommend to him some 
degree of prognostic circumspection. When I operate on patients for acute glaucoma, 
I always inform them of the possibility of the disease speedily attacking the second 
eye, so that if this actually happens they are not taken by surprise, but sometimes even 

* N.B. — A case of this kind instr active, moreover, in other ways, has lately been mentioned by 
Paoenstecher and Saemisch (* Clinische Beobachtnngen ans der Augenheilanstalt zu Wiesbaden,' first 
vol., pp. 31-34; * Clinical Observations at the Ophthal. Institute, Wiesbaden 
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gladly welcome the acceleration of the second operation of which they have already 
experienced the success on the first eye*''* 

2, Numerous observations have been addressed to me by some of my colleagues 
concerning the formation of cataract^ after the operation for glaucoma. Now the 
question naturally arising is this : is cataract brought on solely by the opening of the 
capsule from an imperfect operation, or can it form without this cause ? A certain 
disposition to cataract is peculiar to glaucomaj and we cannot deny the fact that, were 
once such a tendency to gain ground it might be increased and hastened by the 
renewal of the humour and the attack on the circulating system of the eye. Indeed, I 
have observed in cases of immature cataract when I performed iridectomy, prepara- 
tory to extraction, that the cataract matured very rapidly, though the capsule had not 
been wounded. 

In deciding this question we abstain from all theories and inferences, and judge 
merely from the results of practical eacperience. Among more than 400 cases > upon 
which I have operated for glaucoma, I saw only one eyef in which cataract formed 
immediately after the operation, and in this case the capsule had been hurt (owing to 
the excessive unruliness of the patient), as was proved to a certainty on an after 
examination. In a few cases (say three or four) upon which I have operated in the 
later stages of glaucoma, cataract has developed itself in the course of years, but as, 
for months after the operation, the lens system was perfectly sound and the type of 
formation resembled the cataract of old age, there was no reason to think that it was 
the consequence of the operation. On the other hand, I have observed in a consider- 
able proportion of cases of chronic glaucoma, when I have operated during considerable 

* (Mj own experience mainly accords witli this. Iridectomy has appeared to me to excite tlic 
other eye chiefly where this other was ah^eady inclined to inflame ; where, with acnte glaucoma in the 
operated eye, its feUow evinced donbtfnl increase of tension ' (Tl some conjunctival or ciliary 

injection. Hence, in snch cases nnnsual care should be observed dnring the convalescence to avoid too 
early or too sudden exposure to light or return to work, especially if there be photophobia or any 
manifest iiTitability. Much w,ill probably depend on the course taken by the wound ; the sooner and 
the more smoothly it heals, the less the risk. I have always regnrded whatever tendency iridectomy 
may have to excite sympathetic distnThanco in the opposite eye to belong to it as to any mere 
wound. So fai' as it is a temporary disturber of the vessels and vascular and sensitive nerves involved, 
it may arouse sympathetic irritation. In so far as it relieves glaucomatous tension and sets forward 
the ocnlar tissues, and especially the internal vessels, on a coni*ae of recovery fmm their diaeaeed state, it 
can hardly be otherwise than salutary to the fellow eye. So long as glaucoma in one eye is complicated 
with inflammation, the other eje is more inclined to sympathise, and this inclination lessens aa the first 
affected eye becomes quiet, either by iridectomy or any other cause. The wound of iridectomy itnelf, though 
attended by a relief of intra-ocular tensionj may sometimes prove a temporary excitant to the other eya> 
requiring guarded treatment until it becomes quiet. This, however, manifestly constitntes no argument 
at all against iridectomy, but only for careful management of the convaleacence and for a prudent word 
of warning to the patient,) 

f Of course I am speaking only of uncomplicated glancoma. In cases where glancomatons 
tension has resulted from circular or total posterior synechiaj the formation of cataract following on the 
operation takes place in a far greater degree, 
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dulness of the lens, that cataract was much more rapidly developed after the operation 
than before. This agrees with my experience above mentioned of simple immature 
cataract. 

It has sometimes fallen to me to extract matured cataract at a later period from 
eyes attacked with chronic glaucoma. As far as I have observed, not one, of all the 
eyes upon which I have operated in the first stage of acute glaucoma (the lens being 
sound), has become cataractous. Many of those patients, however, suffered in the 
other eye with consecutive cataract, accelerated by complete or increased glaucoma. 
Experience therefore proves that we are right in this conclusion, viz., that iridectomy, 
while it subdues the glaucoma, decreases also the disposition to cataract, which is 
connected with that disease. 

Should it ever happen that after a considerable time an eye which has been 
operated on for acute glaucoma becomes cataractous we should deny a direct relation 
between this disease and the iridectomy, because this happens so very rarely, and the 
cataract did not appear until so long afterwards. Cataract is by no means uncommon at 
an advanced age, and it may be that the previous glaucomatous process causes a first 
disturbance of the nutrition of the lens, while as yet no dulness can be traced. There- 
fore, when, shortly after, iridectomy cataract is formed in a previously sound lens^ the 
cause must he assigned to a solution of continuity of the capsule and not to the iridectomy. 

We are not, however, bound to maintain that this damage* must necessarily have 
consisted in a direct wounding of the capsule by the instruments inserted into the eye. 
It is very probable that in consequence of a sudden discharge of humor (which some- 
times in case of glaucomatous tension spirts out like a fountain), a spontaneous rupture 
of the capsule might take place. It is partly from fear of this, and partly also to 
prevent a sudden overfilling of the vessels, that I have always advised that the humor 
should be allowed to flow out as slowly as possible ; this can be effected by laying 
back the lancet as far as is necessary. I have had patients brought to me who, after 
they had undergone iridectomy, had marginal cortical opacities just within the capsule, 
corresponding to the peripheral part of the artificial pupil, which had formed, as the 
several operators stated, soon after the operation, while the rest of the lens had 
remained perfectly clear for years in each case. The opacity was most intense near 
the equator of the lens, and lost itself in the form of a broad stripe, in the immediate 
vicinity of the accessory pupil. Not the least irregularity was to be discerned in the 
anterior capsule. Although this statement does not forbid the supposition of a 
previous wound, yet the time, place, and stationary character of the opacity impressed 
me greatly, and I thought that a rupture near the equator might have taken place ; it 
was possible that the rather rapid diminution in the thickness of the capsule at this 
place, and the sudden projection of this part of the lens-border towards the wound 
during a rapid discharge of aqueous humor, might dispose to such a bursting. The 
fact that the dulness of lens is local only, arises most likely from the communication 
being only between the outer border of the lens and Petit's canal. This, however, is 



but a suppositioa, and there is mucli more ground for the idea that the capsule has 
been hurt by an instrument, than that it has broken spontaneously, (It must be 
a faulty operation which complicates iridectomy with a direct wound of the capsule. 
I have, however, seen cataract follow the operation, from pressure exerted on the lens 
through the cornea, in endeavours to press out blood that has flowed into the anterior 
chamber, and so disguised the steps of the operation. If this latter inconvenience 
arises it is sufficient to open the lips of the incision while gentle pressure or traction is 
made on the globe. I have several times performed iridectomy for glaucoma occurring 
in the course of cataract^ and on several occasions have ascertained positively that 
there was no acceleration of the cataract, sometimes I have thought, a retardation of 
it- On one occasion I purposely pricked the capsule in three or four places after 
excising the iris — ^my object being to render an incomplete cataract mature at an 
earlier period — but it had no effect beyond leaving specks of opacity where the needle 
had penetrated, and at the end of a year the rest of the lens was no more opaque 
than before.) 

To secure the exact performance of the steps of the operation especially in cases 
where the anterior chamber is very shallow, and the pupil widely dilated, I consider 
a bold fixation of the globe (which is best performed with a simple hook forceps) 
to be absolutely necessary. Although I, for my part, always follow the principle 
of fixation in all operations on the eye, yet I can quite understand the objections 
raised against it by some when applied to certain cases, especially that of extraction 
by flap. Here the question may be looked at from two points and the decision 
arrived at be twofold. There can be no doubt, however, as to the advantage of 
fixation in operation for glaucoma. The space allowed for the play of the instrument 
is often very limited, because we ought to make a point of excising the iris in 
proper breadth up to the cihary insertion, and therefore to make the inner wound 
quite at the rim of the chamber,* but stiE without endangering the lens capsule. 
This is very precarious if the globe is at all unsteady, and, indeed, is considered 
difficult even by the most skilful operators. The fixation of the globe affords greater 
safety in other respects, however, for instance, in the discharge of the humor. It 
is only possible with a perfectly steady globe to lay back the lancet-knife skilfully 
during the gradual escape, so as in some measure to prevent a sudden gush. 

I will now return, in a few words, to the subject of the dh^ection of the iridecimny. 

* My colleagues are now quite agreed as to the importance of this rule in glaucoma, and Ablt has 
l&telj been urgent upon it with good r^teon. I have treated this mode aa opposed to common indec- 
tomj in my first publication on the eabject ("H'ote eur la gueriaon de glaacome addresse a rinatitut de 
France ") and also in the ' Archiv/ (Bd. iii., 2, pp. 548 and 549). At the same time I mast confess that 
I have known many operations for acute glaucoma to be euccesaful, although the excision was not 
performed in the prescribed manner. Bnt, as in other cases where the glaucoma was of longer 
standing, the result under the same circumstances, was unsuccessful, so as to render the repetition of 
the irideotomy necessary, the rule of fixation has been established and is of great importance, especially 
m chronic glaucoma, and in the later stages of acute glaucoma. 
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Where cosmetics are to be considered, I proposed, as also did Bowman, independently 
of me, that iridectomy should be performed upwards. Moreover, as regards optics, 
we ought to form the opening upwards, because the irregularly refracted light has, 
in that case, the least chance of penetrating; besides, the useful pupillary space 
and the circles of diffusion beyond the limits of accommodation are enlarged to the 
least extent by this mode of operating. I should not, however, urge the adoption 
of this direction for the pupil, unless I had reason for it in the particular case, as 
it is decidedly more diflScult of execution, especially in cases where the anterior 
chamber is very shallow, the iris reduced to a narrow circle and the eye itself 
very restless. If, when the eyelids are forced apart, the contraction of the orbicularis 
offer any resistance, however fruitlessly, the globe always has a tendency to escape 
upwards, and the compression acting upon it becomes naturally stronger, if the 
hook forceps roll the globe downwards in opposition to this tendency. If this 
resistance renders the operator's hand unsteady, so that he does not drag the 
globe down low enough, he is very likely to fail in attaining that position, in 
which alone proper command over the instrument is possible and either the knife 
does not enter the chamber at its rim, or else it endangers the lens-capsule by not 
entering slanting enough. If, on the other hand, the globe is pulled down in the 
proper manner, the operation will most likely be got through with safety, though 
at the same time the amount of compression causes the humor to discharge with 
violence, a fact which deserves consideration.* The appearance of the pupil need 
not be considered in the greater number of patients, on account of their advanced 
age, and the optical question is also of little consequence when compared with the 
chance of risking the general result of the operation. Indeed, the importance of 
these points in many cases disappears altogether on account of the incurable degree 
of blindness present. As a rule I should advise the substitution of the inward 
direction for the upward, especially in case of incompetent assistants, if the 
disease presents many diflSculties, or if you yourself have had little practice. Ton 
are more likely by this means to avoid wounding the capsule. The reason why 
I revert to this point, is that excision upwards is frequently practised, abroad 
especially. (I venture to advocate the upward iridectomy as the rule on account 
(1), of the better appearance afterwards ; (2), on optical grounds ; (3), on account 
of the cicatrix being in a better situation under such contingencies as are noticed 
in the following section. The objections to it on the score of greater difficulty 
of performance hardly apply when chloroform is eidiibited. If, however, the 
operator is inexperienced, he may make the horizontal iridectomy better than the 
vertical.) 

* The hyperamias occurring on the sudden decrease of tension, are very serious in glaucoma. It is 
not so much the violent hasmorrhage into the anterior chamber as the wide-spread retinal ecchjmosea, 
which creates anxiety. I have seen the latter very conspicuous in acute cases, where the humor 
discharged itself very violently. 
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3, There is a peculiar form of cicatrization of the wound after iridectomy 
has been performed upon glaucomatous eyes, and to this I have for some time 
directed my attention. Although in general one does not find any scar at all, or 
at any rate only a very narrow, close, homogeneous scar-substance after linear 
incisions made by a lancet or cataract knife, it certainly is the case that in one 
series of glaucomatous eyes, the edges of the wound do not meet, and a kind of 
web is formed which remains for some time imperfectly closed, and is subject to 
bulge. When closely examined through a lens, you discover some rather thick 
Bcar-fibres stretched in a diagonal direction across the sUt of the wound, the interstices 
being filled up by a thin, transparent, membranous substance. This substance gives 
way to the intra-ocular pressure and is forced through between these strings, 
thus dividing the slit into divers transparent blister-like prominences. Generally 
this substance is periodically broken through, the aqueous humor enters under the 
conjunctiva, and so forms a serous elevation of the latter from the episclera. This 
may happen many months after the operation ; indeed, I have known cases in which, 
two years after the iridectomy, the aqueous humor flowed into the sub-conjunctive 
tissue, and possibly also through the thin membranous substance. The eyes affected 
generally remain unnaturally soft, but the anterior chamber has about its usual 
contents.* 

It must not be thought that this form of cicatrix, which for shortness sake I will 
call cystoid, is connected with any reaction after the operation. When the eye is 
examined, a week or ten days after the iridectomy, there is hardly anything about 
the wound worthy of notice, but it first shows itself at a later period, when the 
patient leaves the hospital and when the natural force of tension begins to act more 
strongly. Such cystoid scars may afterwards become the cause of disagreeable 
accidents, as I shall presently explain. I have noted this formation of the cicatrix, in 
its higher and typical development, in about one-fifteenth, and in its lower degree, in 
more than one-fifth, of the eyes operated on for glaucoma. It generally appears 
in those cases in which symptoms of increased tension were very marked before the 
operation, and also when glaucomatous excavation of the optic nerve is added to 
previous scleroectasia posterior, I soon ascertained that this anomaly stood in causal 
relation to the increase of tension in such a way that the increased pressure would in 
some measure derange the usual condensation of the cicatricial tissue, and be followed 
by bulging. I could not suppose it to depend solely on the sclerotica having been 
involved, for I incise this part in making all marginal artificial pupils, while among 

♦ A little attention will eoffice to distinguish this form of cicatrix from that which ensues when 
the izis la only partially removed. I have already protested against this mode of proceedings though I 
know it to be much in favour with some. We are not here talking of the vesicular intervening 
snbatance hut of a little prolapse of the iris, which is often separated bj the cicah-iciBl fibres ; then the 
aqneoQs humor does not filter through for so long, because the iris tissue grows so rapid! j as to be forced 
into the track of the wound, and so stops it up. 
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many hundreds of cases I have observed this form of cicatrix only where there has 
been glaucomatous tension* It does not appear either with small scleral wounds in 
healthy eyes if a little attention is given to them while the wound is healing. It must 
be allowed, however, that when the incision is made through the cornea, such an 
anomalous formation of scar is not observed, and that therefore the scleral puncture is 
the causa sine qud norij if not the catisa ejfficiens. We need not be surprised at this, 
when we consider the great difference between the healing process in the cornea, and 
that in the sclerotica as regards manner and speed. Were this cystoid cicatrization 
universal it might aid us in coming to a conclusion concerning the modus operandi of 
iridectomy. The continued escape of the aqueous humor through the scar tissue 
might lessen the tension in the same way as a corneal fistula. But as in the greater 
number of operation cases, no such peculiarities in the scar tissue are discoverable, 
and as, on the other hand, the process of healing in cases of cystoid scar formation 
offers no advantages over those of the ordinary process, we find it impossible to come 
to a decision ; and, in spite of the many suppositions which have been raised con- 
cerning it, the theoretical part of the question has not yet been solved. One thing is 
certain, that the slow filtering of the aqueous humor causes a greater decrease of 
tension than we could possibly obtain by the common process of healing. A mere 
touch of the globe gives proof of this. It is true at the same time, however, that in 
by far the greater nun^ber of cases there is no necessity for such a great decrease, and 
the usual degree is sufficient. It is a question whether in some cases of chronic 
glaucoma, with exceedingly hard globe, a natural process is not to be perceived in 
the cystoid formation of scar ; this, however, I leave undecided. In the lesser degree 
of cystoid formation of scar, the web between the strings became closer in most cases 
some months after the operation; with this the flow of aqueous humor under the 
conjunctiva ceased, the slight bulge decreased, and the result was a moderately 
normal closing of the wound. The eyes in question showed slight symptoms of 
conjunctive and sub-conjunctive irritation, with regard especially to the wounded 
part, but no serious disturbance arose therefrom. With the higher degrees, however, 
it was different. In most cases everything remained unchanged for six months, a 
year, or still longer, or the ecstasia even increased in circumference. In some cases 
the eyes suffered during the whole time from conjunctival injections, and were 
sensitive to external injuries. The closing substance did not thicken until after the 
period above-named. I have lately seen cases which have been very much 
aggravated by a bulging cicatricial tissue, and if the irritation is not properly 
attended to it may go on to suppuration. With increasing sub-conjunctival 
swelling, and a variable amount of pain, the part affected assumes a yellowish tint, 
hypopyon occurs, then secondary suppurative iritis, passing sometimes even into 
panophthalmitis. 

A master turner, of Berlin, about 50 years old, had lost one eye through a 
reclination nearly thirty years before, while the second eye had become weaker by 
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degrees and evinced eymptoma of chronic glaucoma, with commencing dulness of lens. 
I performed iridectomy, and the result was first a cepsation of this, and subsequently 
an improvement in the sight, but the wound scarred over in the manner described. 
Nine months after the operation the aqueous humor was still filtering under the 
conjunctiva, and the globe was soft. One year after the operation the patient, who, 
contrary to my advice, had till then neglected to come to me, came to the 
" Polyclinic " with all the symptoms of a diffuse, purulent iridokeratitis, proceeding 
from the wound substance. This latter was yellow; the iris also presented a 
yellowish discoloration and was swollen, and there was severe chemosis of that 
peculiar pale yellow appearance, which is so characteristic of commencing panoph- 
thalmitis. The total destruction of the eye was, of course, inevitable. This is, 
however, the only eye which I have seen destroyed by secondary occurrences in case 
of cystoid scar, and most likely this one might have been saved by proper treatment. 
Two other caaes were rendered critical through local suppuration of the scar, one six 
months, the other nine months, after the operation. Though there was strongly' 
marked purulent iritis in these cases, they were both saved by means of lukewarm 
poultices, alternately with compressive bandages, atropine drops, and once a rapid 
mercurialization. In a fourth case, the conjunctival irritability which followed each 
discharge of humor became so troublesome to the patient that I thought it necessary 
to put a stop to it by taking off the projecting substance. These and a number of 
other cases, which I might quote, go to prove that this form of scar presents very 
decided disadvantages, but only problematic advantages, and that, therefore, it is 
desirable that it should be counteracted, 

I wish to draw attention to the following remarks : — 

{a.) Those eyes which have a tendency to cystoid scar formation (which 
tendency is marked at first by the more protracted discharge of aqueous humor 
under the conjunctiva while the symptoms of the intervening substance develop 
themselves later) must be guarded for a much longer time than other eyes from 
external injuries, especially against the effects of tension, and they must be subjected 
to a periodical compression. 

(6.) A light compressive bandage applied for the first three or four days after 
the operation, is generally found useful as a prophylactic. 

(c.) If the form of scar is marked in any high degree, the question is whether 
or not it may become troublesome, in the latter case I advise that it should not 
be counteracted, but that the patient should be carefully watched, so that all possible 
dangers may be averted in time. In the other case I should recommend a healing 
of the wound by artificial means. I must here warn you against the application 
of caustics ; as, though it is true, that if used in very great moderation, inflammation 
need not necessarily follow, yet a stronger application might very often bring on 
serious irritation, caused by diffusion of the caustic. The best method is the 
following: — The globe being well fized, take off the bidging substance with a 
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narrow-pointed knife, as in a small prolapsus iridis, so that after the opening and 
collapse of the membrane, the cut is finished with the scissors. Even after this 
little operation great care is necessary, a light compressive bandage must be put 
on, and several days of strict quiet be procured for the patient, otherwise an 
inter-substance, inclining to bulge, may again be formed. At the same time I 
believe that time, and the removal of the glaucomatous tension will do much to 
lessen this tendency. 

(d.) When once suppuration has set in, the best time for ablation is over, as 
the injury and access of air only hastens the suppuration. The best method of 
effecting a cure is this: — Use luke-warm poultices alone at first, then alternately 
with compressive bandage, drop in atropine and in case of purulent iritis, try rapid 
mercurialization. (Every two hours a friction of ^ scr. mercury ointment, wiUi 
J — 1 gr. calomel, until the commencement of salivation.) We are justified in 
putting the question, whether in this undesirable scar formation which always causes 
in some per cent, of the cases, irritable disturbance of one kind or another, we 
ought not to give up the puncture of the sclera and adopt that of the cornea? 
I have already stated that the direct cause is the dominant increase of pressure, 
the necessary medium is the peculiar manner of healing of the sclera wound. A 
skilful operator may attain the desirable peripheric situation of the inner wound, 
by inserting the knife in an abrupt direction on the edge of the cornea, and by 
laying it back in a slanting direction as soon as it has penetrated into the inner 
(Jhamber. But if, on account of a high bridged nose and flat anterior chamber, 
it is necessary that the operation inwards be performed with very curved instruments, 
we are not so certain of success, and in the fear of entering the wound too abruptly, 
we may make the incision too far within the corneal margin. As this point is worth 
consideration, and as by careful after-treatment the evil effects of a possibly bad 
formation of scar, may be very much diminished, I do not, in the greater number 
of cases, wish to give up my formerly advocated place for puncture, one millimetre 
away from the edge of the cornea. 

{Cystoid Cicatrix. — This is highly deserving of attention, as it is not uncommon 
after iridectomy for glaucoma. I have seen it chiefly where, from long existing 
tension preceding the operation, the sclerotica may be supposed to have lost much 
of its natural elasticity, and where a slight excess of secretion and consequent 
tendency to tension after iridectomy may be peculiarly apt to act on the new material 
of the scar, and to stretch it. Undoubtedly it does not occur after wounds involving 
the cornea only, and hence if the marginal iridectomy could be as effectually performed 
per corneam as per scleroticam, the former might be preferable, I have made some 
attempts in this direction, but this is not the place to describe them. I am also 
not certain that in some instances, at least, the distension and thinning of the scar 
may not in the end prevent the injurious consequences of tension by providing an 
elastic yielding place. It is certain that even after the most perfect iridectomy 
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the globe has sometimes a tendency to tension mounting to Tl, a degree so much 
less than that which preceded the operation, that the internal tissues tolerate it, 
and the glaucoma remains arrested. It is in such instances that I have mostly 
witnessed the cystoid scar, and have regarded it as probably useful as a sort of 
safety valve. Generally, however, even with the cystoid scar, the tension has long 
remained somewhat in excess (Tl) ■ and, contrary to Von Graefe's observations above, I 
have hardly ever found the tension less than normal (-TI), even when the vesicle was 
very large and thin and had existed for a long time. I have thought that in such 
instances, the distension had gone on gradually to such an extent that at length, 
as in conical cornea, it came to offer much less resistance to the escape of aqueous 
humor than at first, and so the tension was brought to an equilibrium. Probably 
it often happens that by degrees the tendency to over*secretion itself lessens. I have 
not seen the vesicle discharging itself by an open orifice ; nor has it been the seat 
of any serious inflammation, far less the starting point of ophthalmitis, which I 
should regard as quite an exceptional, and as it were an accidental, complication, 
I have, on some few occasions, treated the pellucid vesicular cicatrix by fine puncture 
with a broad cutting needle, repeated at more or less frequent intervals, and this 
practice I can recommend where there is any appearance of an obstinate return of 
tension. The puncture should be effected without pain or irritation and without wound 
of any vessel, and the surgeon should only see a little trickling away of the aqueous 
humor. Occasionally in simple and sub-acute glaucoma, a temporary augmentation 
of tension (Tl or T2) from some passing cause recurs some time after iridectomy 
had apparently quite allayed the disease. Such tension is often harmless and 
disappears under simple treatment, but occasionally it seems more threatening and 
is attended by a little congestion and by ciliary pains, I have found it yield to 
a single puncture of a cystoid cicatrix or to a repetition of punctures. The cystoid 
cicatrix evidently afforded a ready vent of a salutary kind, while it had probably 
itself resulted from some unusual tendency to return of tension in the particular 
case. 

I can call to mind two, if not more, instances in which after an operation for 
cataract performed without any idea of glaucomatous complication, the cicatrix 
gradually assumed, in a marked degree, the cystoid character. Several years after 
the operation when these patients were last seen, the vision remained good. I 
believe a tendency to glaucomatous tension had been the cause of these bulging 
cicatrices, and had been also prevented by their formation from injuriously affecting 
the internal tissues.) [That cystoid cicatrix not unfrequently foUows iridectomy for 
glaucoma is pro tanto a reason for choosing the upward position for the incision, 
rather than the horizontal, or the lower. Any bulge is then quite covered, and 
80 to say restrained by the upper lid, less exposed to external irritation, and 
especially to friction by the lid margin, and besides not in view. If the cystoid be on 
the inner or the outer side of the cornea, or even below, it is liable to be pinched and 
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mechanically fretted by the winkmg movements of the lid, and if prominent it may 
become a real annoyance, as well as source of danger. I have always regarded the 
cystoid cicatrix as indicating a tendency to return of undue tension ; and accepting 
such a tendency as a fact in the particular case, have never been too solicitous to 
close what seemed a safety-valve ; while its existence suggested watchfulness and 
prudence to both surgeon and patient, so as to avoid all causes calculated to re-awaken 
the glaucomatous condition. 

Where a cystoid cicatrix became abruptly prominent in parts, rather than a 
mere diffused elevation, I often traversed it on the surface of the sclerotica with a 
broad needle, severing the conjunctiva from the sclerotica on either hand before with- 
drawing the instrument by the same small aperture. This usually suflSced to lower 
it even permanently, without any concomitant inconvenience, the aqueous subse- 
quently leaking from the chamber, seeming thereafter to be more readily absorbed or 
dispersed in the sub-conjunctival areolae. — W. B.] 
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ON NEEDLE OPERATIONS IN CASES OF DETACHED RETINA 

By WrujAM Bowman, F.RS., in * The Ophthalmic Hospital Reports,' Vol. 7F, 

pp. 133-149, May, 1864. 

A PKRUSAL of the very interesting paper of ton GraotBj translated by Mr. EoGEiiS 
in the present part of our EeportSj induces me to record the results of my own opera- 
tions in cases of detached retina [viz., On Perforation of Detached Retina, &c.j'* 
* Oph, Hosp. Rep./ Vol, IV, p. 206], though my conclusions on the subject are as 
yet extremely incomplete, 

I have only operated at aU in such cases since 1862, and my object has never 
been to give external vent to fluid, though this has almost always been one Immediate 
effect of my punctures^ but rather to open a permanent communication inwards from 
the sub-retinal space, under the idea of allowing the effused fluid to escape into the 
vitreous chamber, rather than to spread further between the retina and choroid, 
thereby further severing their organic conne^on. So sUght is this connexion^ that 
fluid effused at one part easily gravitates to another more dependent part. 

We are at present very ignorant as to the precise pathogenesis of these effusions. 
I have seen several examples of them as a direct consequence of external injury to 
healthy organs. They are very prone, however, to occur in myopic eyes where we can 
understand that the general extension of all the coats in the elongation of the globe 
would facilitate such a sort of sliding of the retina on the choroid, as might favour a 
severance of their slight union ; or that state of the coats, whatever it may be called, 
which attends the elongation of the globe, may itself dispose to sub-retinal dropsy, 
HypotheticaUy, we may imagine the effusion to occur from inflammatory causes, the 
fluid being in that case a product thrown between the membranes and forcibly tearing 
them asunder. It might be secreted over a larger or smaller area, and spread more or 
less widely from its source, so as to do secondary damage according to its amount or 
the rapidity of its formation. On the other hand, any atrophy or diminution of the 
bulk of the vitreous may be conceived to produce the same effect by lessening support 
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on the vitreous surface of the retina. Perhaps difference in the degree of intervention 
of such causes as these may explain the important differences we witness in the coarse 
of the phenomena in question. I have no doubt whatever that effusions of blood into 
the choroido-retinal space, and thence into the vitreous, sometimes occur in conse- 
quence of a previous diminution of the eye-tension by a lessening of the bulk of the 
vitreous ; and I have so often found the eye inclined to softness in cases of detached 
retina, that it seems to me fairly supposable, that serous effusions also are often dae 
to this cause. 

On the other hand, in one very interesting case, which I shall relate, a rather 
exceptional increase of tension to the first degree, Tl, occurred in connexion with 
sub-retinal effusion. I can only recall three or four cases in which any tendency to 
increased tension has been met with in my own experience. 

When I first ventured to operate in cases of detached retina, I only entertained 
faint hopes of arresting the spread of the disorganization, by opening a permanent way 
of escape for the fluid into the vitreous cavity ; and when a positive and sometimes 
a considerable amelioration of sight took place even in those parts of the field corres- 
ponding unequivocally to detached portions of the retina, I was not less surprised than 
delighted. 

An examination of the fundus of the eye has often corroborated the fact, already 
observed by von Gbasf£ and others, that a part of the retina actually raised from the 
choroid, by fluid, may retain a certain degree of perceptive power. Where the vision 
has much improved in consequence of an operation, I have found satisfactory changes 
in the ophthalmoscopic appearances of the improved part ; not indeed a return to a 
perfectly normal state, for the retina remains as if swollen by water or seen in a watery 
medium, but a replacement of the elevated portion into apparent apposition to the 
choroid. Betina raised, but not floating or thrown into visible folds, has often a very 
peculiar appearance under the ophthalmoscope. For this purpose I use the coronal 
flame of an Argand gas-burner, which is seen as a milky-white circle wherever it falls 
on retina so affected. I am not certain on what precise conditions this appearance 
depends. The retina may seem oedematous and swollen without exhibiting it. I think 
it depends on a certain elevation of the membrane from the choroid, together with a 
comparatively unaltered state of the retinal tissues, and that where it exists there is a 
prospect of improvement of function on replacement. This I suppose to be impossible 
when the detached retina has become opaque. 

With regard to the questions of a physiological nature opened by the fact of this 
retention of perceptive power in portions of retina separated from the choroid, it seems 
certain from what we know of the layer of rods and bulbs (which we suppose for many 
good reasons to be the immediate recipient of the luminous impressions)* that these 
anatomical elements are not at once, or necessarily, broken up by the contact of the 

* See DoKDEfiS "On the Anomalies of Accommodation and Befraction of tho Eye,'' in ^New 
Sydenham Soc./ Vol. xxi., Introdact* 



ON NEEDLE 0PEEATT0N8 IN CASES OF DETACHED RETINA. 



325 



fluid, or by their disruption from the choroidal epithelium. For the improvement of 
sight has been in several instances extremely rapid, almost immediate, after my 
operations and before any reproduction of these elements could have occurred, even 
if that were proved possible. It is obvious that this immediate recovery must be 
chiefly due to the restoration of the retina into its true focal position apd to the 
unravelling of its eclipsing folds ; but I am speaking of the share taken by the layer 
of rods and bulbs, independently of the other layers. That these delicate structural 
elements are not prone to undergo degenerative changes may be inferred from their 
being often found little altered in blind glaucomatous eyes, when all the other retinal 
tissues are more or less spoiled, a fact I ascertained many years ago, when excising 
such eyes. The fluid effused has been always apparently clear ; generally more or less 
yellowish, or serous ; at other times colourless, like water. I have several times 
collected enough of it to demonstrate to the students at the moment, by heat or nitric 
acid» that it contained albumen. Sometimes it has become only very slightly turbid 
under these tests, but when most yellow in colour the albumen has been in sufficient 
proportion to render the whole opaque. If in any case the fluid be without albumen, 
it would at all events probably contain saline matters, and would hardly be of the 
tenuity of the aqueous humor. If mere water, it would of course disintegrate the rods 
and bulbs as water does out of the body, and this it does not appear to do. 

The rods and bulbs being thus regarded, as, at least often, not structurally 
impaired by detachment, we may infer with much certainty that even a slight eleva* 
tion of the retina from the choroid would alter the normal vertical position which we 
may regard as so essential to their perfection^ as recipients and isolants of the pencils 
of hght making up an image* If thrown irregularly into sloping positions, like corn 
beaten down by the wind, a single pencil of rays would fall tlirough a portion of many 
of them, and each element would receive light from many pencils, with corresponding 
confusion of perception. Moreover, no element would receive its Uglit in that vertical 
direction for wliich it is fitted, and additional confusion might arise from disturbance 
of the natural absorption and reflection by the choroidal epithelium. 

These remarks would apply to very slight variations in the inclination of the rods 
and bulbs, and may even be regarded as not altogether inappropriate to explain in 
some measure the feebleness of retinal power in high degrees of myopia without 
detachment, where probably, in addition to the opening out or expansion of the retinal 
structure due to the yielding of the eye-coats, and which would involve its own proper 
enfeeblement of sensibUity by lessening of the number of retinal elements in a given 
space, there would probably be also some sloping of their lines of direction. 

In all my cases the ophthahnoscope has previously shown the position of the 
eflusion, and of conrse at the same time indicated the seat for operation. 

Atropine has also been used for ophthalmoscopic examination previously, but as the 
pupil is often already large, it is not always required for this, and it in some measure 
prevents exact examination of the acuteness of vision immediately after operation. I 
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have not used it for the purposes of the operation, as I have been guided in the 
directions given to the needles altogether by that of their handles outside the eye, but it 
is not impossible that attempts to direct their movements by the ophthalmoscope through 
the pupil might succeed. I know my friend Dr. Badeb has done something of this 
kind with the ingenuity which distinguishes him. Of course, however, such a method 
would have its own peculiar risks of wounding the lens. It would be almost essential 
that the direct image should be employed, and the operator must have the most perfect 
reliance, not only on his own dexterity, but on the self-command of the patient, for it 
would not then be so easy to use chloroform. 

I have operated generally without chloroform, sometimes with it. The patient 
has been lying or sitting with the head thrown back. I have never used a knife, but 
only fine lance-pointed needles, such as we use in cataract operations, the puncture 
made being very small. 

The punctures have been always made through that part where the effusion was 
supposed to lie, and almost always some fluid has escaped at the time under the 
conjunctiva, sometimes outside it ; occasionally when none escaped at the moment, the 
sub-conjunctival tissue near the orifice was seen to be (Edematous shortly afterwards, 
apparently from an oozing of the same kind ; occasionally such an escape continued 
even for several days, but usually the oedema round the puncture had disappeared the 
next day. 

Although the eye-tension was generally not more, but even rather less than 
normal, the sub-retinal fluid commonly escaped outwards rather promptly, so as often 
to raise a small abrupt swelling immediately about the needle. In the course of half- 
an-hour this has diffused itself over the neighbouring areolar spaces. This readiness 
of escape under normal or slightly minus eye-tension would, of course, occur when an 
outlet was provided, just as the aqueous humor would escape under a puncture of the 
chamber. It occurred with less force when chloroform was used, the muscles of the 
eye and lids being then quiescent, and compression from that source removed. It 
illustrates the reaction of the coats of the eye on the eye-contents under normal or 
even slightly minus conditions of tension. The eye immediately afterwards has always 
been softened to the degree -TI or -T2, corresponding to the amount of fluid 
withdrawn. This minus tension variously continued one, two or three days, apparently 
according to the time when leakage through the punctures into the sub-conjunctival 
tissue ceased. The T afterwards usually resumed its previous degree. 

The puncturing was not commonly painful, except when it was necessary to hold 
the eye with forceps to guide the direction of the needle as to avoid the lens. All 
pain ceased immediately the operation was over. 

After the operation the globe, becoming somewhat relaxed by the oozing of the 
fluid, is apt, for a time, to have " lightning flashes," " momentary coruscations," like 
"sheet lightning," &c. These occur when the eye moves, and are probably due 
to the bending of the retina by the traction of the external muscles on the eye-coats. 
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Or they may be due only to the alterations going on in the position of the retina 
as the fluid changes its place, They are to be distinguished, I think, from another 
sort of photopsia, which belongs to changes in the tissues of tlie retina itself under 
the same causes which produce the effusion, The retina is sometimes sparingly 
speckled with ecchymoses, independently of the operation, and such photopsias not 
unfrequently attend the affection at the first. 

The region of the eye actually punctured has varied, but it has usually been 
from a quarter to half an inch behind the cornea and between the recti tendons. 
The effusion was generally seen to be spread over such an area that a choice was 
left, and I preferred passing between rather than through the tendons of the recti. 
The needle was always thrust vertically in towards the centre of the globe, being 
thus turned from the situation of the lens. In no cbec was the lens wounded, nor do 
I regard it as in any danger when the operator has presence of mind, and keeps 
its situation in mental view while the needle is in use, and especially if the eye rolb. I 
avoid the use of forceps, if possible, and do not find them very necessary. 

When an opening is made in the retina, of course the retinal tissues in that 
part are sacrificed. This is a small matter if it be the means of saving sight in 
other parts, or averting total bhndness. But if, in a part of the field, there 
is already before the operation, total absence of perception of light, I select the 
corresponding part of the retina for operation, so as to entail no unnecessary 
sacrifice. But in truth, the sacrifice of an eccentric portion of the retina, especially 
if near the front, is of trivial importance in any such case, and the gain of extent 
of field has often, even generally in recent cases, greatly exceeded the loss. In my 
first operations I conceived it desu'able to use the fine needle only as a puncturer, 
introducing it at one or more points in succession as seemed best. Sometimes no 
serum escaped outwardly at the first puncture, and there was a doubt whether 
the right site had been hit upon, I then, on a second puncture near the first, 
got evidence of effusion. I thought it likely, in the case of a limpid effusion on 
so small a scale, when the difference of pressure on the two sides of the retina 
was so trivial and when all we wanted was to establish a permanent orifice of 
conraiunicatiou, however small, that one or more needle punctures might suffice. 
But VON Grakfe's view of the desirableness of a freer orifice may be correct. 
Experience must determine this. Another reason for employing a needle instead 
of a knife was as far as possible to avoid the division of any artery or vein of the 
choroid, for it seemed probable that in a case where the 'eye was at first slack, 
or became so on the puncture, any blood from such a wounded vessel, even though 
very small in quantity, would be likely to flow inwards as easily as outwards, and 
eo complicate the operation unnecessarily, YoN Graefe does not notice the 
occurrence of any bleeding in the use of his cutting instrument, which of course 
made a small incision rather than a puncture, so that probably this apprehension 
on my part was groundless. Nevertheless, it still seems to me, that if the object 
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can be attained by needles they are to be preferred to a cutting instrument. To 
avoid sub-conjunctival ecchymosis, the needles, on being inserted, should be introduced 
between any visible vessels. 

Having observed a recurrence of the symptoms in a case in which needle 
punctures had already been made with only temporary benefit, and having 
understood that von Graefe had employed the knife with the intention of cutting 
a free opening in the retina, I considered whether two needles might not be 
employed for dilaceration of the detached retina, on somewhat the same principle 
as in the case of opaque capsule in the pupil, that, namely, of introducing each 
separately through it, and of then tearing it open by suitable, movements of one 
needle on the other, by crossing or separating their points. I have endeavoured 
to carry out this idea on several occasions and in several ways, keeping in view 
in each instance the probable distance of the summit of the detachment from the 
choroid; in other words the extent of projection of the retina towards the centre 
of the vitreous, as observed by the ophthalmoscope. 

The diagrams will explain my meaning. The continued lines show the first 
direction of the needle and the dotted lines the second direction, when it has been 
turned on its point of passage through the sclerotic. The spherical curve shows 
a section of the sclerotic and choroid, the undulated one a section of the detached 
retina. The sections are imagined to run through the equator and the needles to 
work in that plane. Of course this would vary in actual practice, and usually the 
needles would be introduced in some part of the anterior hemisphere, and their 
points would then be directed in the first instance rather backwards towards some 
part of the plane of the equator, so as to keep away from the lens region. In 
introducing two needles, and even in simple punctures, it is well to use either 
Dr. Badeb's or my own stop wire speculum, with screw or rack, as in the 
figures.* This effectually prevents the pressure of the globe by the lids. I 




STOP WIRE SPECULUM, WITH SCREW, AND WITH BACK. 



sometimes fix the globe with the forceps on introducing the first needle, which 
afterwards becomes a sufficient holder in itself. The surgeon must be careful, if 
the globe rolls, to keep the needles in their true position as regards the lens. 

* I give a fi^re of this latter, as it may not be generally known. The screw for fixing is now 
replaced by a rack. 
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In fig. 1 a single needle is represented, vertically inserted. If two needles 
are used simply in the way of puncturing, it may be well to introduce the second 
before the first is withdrawn, before the globe slackens by any escape of fluid from 
the first puncture. 

In fig, 2 two needles are in use, introduced at some distance apart, and 90 
directed as to pierce the retina, as near aa may be, at the same point. 

In fig. 3 two separate needles, made to fit against each other by their handles, 
are shown in two positions. They are introduced as a single instrument, and thebr 
handles are then separated. Each turns on its point of penetration, and of course 
their points diverge in an opposite sense to the handles. 



pro. 1. ?ia. 3. 




FW. 2, FIG. 4. 

By thus running one or two fine needles as far as the centre of the globe, or 
further than the centre, through the region where the detachment lies, we may 
be quite sure, I conceive, of penetrating the retina. It can hardly recede before 
the point of the needle, so as quite to elude it. The needles enter it from without 
inwards. But it is possible, delicately hung as the retina is in its false position, 
that as the needles are assuming their second position, it may run down on their 
stems, or some fold in it may be opened out, and thus it may escape laceration. 
This may happen if it be much folded, or if the needles happen to have penetrated 
near each other, but with a fold between them, for of course, the precise details 
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must be accidental ; we cannot under any circumstance hope to have them exactly 
in view. This may, perhaps, be particularly liable to happen if the retina be much 
detached, with ample folds, but not very much- thrown inwards. It would be less 
likely to occur when the separation was not considerable, though in proportion to its 
nearness to the choroid would the opening effected by the movements of the needles 
be less. The further apart are the points of entry, the more chance there would be 
of making a wide opening. 

This apprehension lest the retina might slide down the stem of the needles 
towards the point of entry, and thus elude rupture, has led me to try another 
method (fig. 4), that of introducing one long needle at some distance from the part 
of the retina to be lacerated, and pushing it either near to or through the sclerotica 
in the region of the detachment, thus piercing the retina there from within outwards, 
so as to secure the penetration of the detached portion, and give a fixed point for 
the second needle to work from. The second needle is then introduced in the 
region of the detachment from without inwards, its point being directed towards 
the presumed situation at which the first needle has pierced the retina, and this 
second needle is then moved upon the first. If the point of the first needle remains 
within the eye, not transfixing it, it should be held stationary, lest it should scratch 
the choroid. 

What I have now said represents my present views, which I offer with diffidence, 
as only hints to be further worked out by experience. 

We may suppose that laceration by needles may have this advantage over 
division by the knife, that it could hardly wound any retinal vessels ; the retina would 
tear where it offered least resistance, i.e., in its vascular areolae. Near the front, 
however, where these operations are usually practised, the vessels are the smallest. It 
is possible in the case of detachments in the posterior hemisphere, which it might be 
desirable to operate on, that cutting from within outwards, and perhaps with the 
direct aid of the ophthalmoscope, may hereafter be found the preferable method. It 
is then less easy to manipulate the needles inserted in the region of the detachment 
owing to its deeper situation. Yet under chloroform, and with the globe rotated by 
forceps, the hinder part is not so inaccessible. 

In several cases, where the immediate improvement in vision made it pretty 
certain that the retina had been opened by the needles, I failed, like von Gbaees, to 
discover the opening by the ophthalmoscope. In three instances it has been plainly 
visible of an angular shape, and the retina near it has exhibited small folds of an 
unusual appearance, as though the membrane had retained in some degree the 
wrinklings impressed upon it by the needles at the moment when the laceration 
was effected. 

As to the results oi my own cases, which include examples of the disease at 
almost all stages of its progress, some early and partial, others advanced and widely 
extended, I am unwilling by any general deductions from so small a range of facts to 
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anticipate the future* So far as they go, however, they seem to justify the following 
remarks. 

Like VON GraeB'e, I can say]I have never in any case seen serious harm done, such 
as caused me to regret the operation, either in the way of vision, or of inflammatory 
trouble. 

In some cases very decided improvement of sight has occurred, both as to the 
extent of the field and the acuteness of perception, sometimes in a few minutes or 
hours, at others within a few days. 

In some cases the improvement has been very slight — a little enlargement of the 
area of the field, better perception of objects under the same degree of illumination as 
before. In others, again, there has been no improvement whatever ; in others still, the 
loss of sight has ultimately proved as complete as if no operation at all had been 
performed. 

As to permanence of results, the cases show so far something that is satisfactory. 
The improvement has been maintained in some for two years, and up to the time when 
they were last seen. In others there have been relapses, for which second or third 
operations have been done with variable effect. 

In estimating these facts, the variable course of the disease^ where no operation is 
performed, must be borne in mind. Nothing but a more extended study and trial 
can settle the degree of advantage to which the operation can fairly lay claim. 
Meanwhile it must be remembered that the disease has hitherto been generally 
regarded as desperate, leading in almost all instances sooner or later to complete 
blindness, and that even if some may think other than operative treatment to have any 
efficacy in arresting the extension of the mischief, such treatment would not be 
precluded by the operation, while it could hardly be deemed by any to offer the 
shghtest hope of replacing the detachment. In fact, either the disease has usually a 
local origin in a previous condition of the organ, myopia, &c, ; or it occurs without 
any apparent cause in persons without definite general disease; or it comes on 
in connexion with long weeping, or depressing causes, which do not admit of imme^ 
diate removal, and the removal of which, were it feasible, would hardly restore or 
improve the condition of the retina. 

Hence in the present imperfect state of our knowledge, I am favourable to the 
trial of some such mode of operation as that I have suggested. It has proved 
harmless in all cases, beneficial in several. And I am encouraged to go further than 
VON GaAEiE, and to advise that it should at present be performed whenever detach- 
ment exists, inclining to spread, and when there remains some vision to be saved. 
Particularly I should perform it when the retina presents the bluish- white, milky 
aspect where the image of the light falls upon it, which I have mentioned above at 
page 324, because then there is less damage already done, and more chance of replace* 
ment and recovery of functions. If it is to be attempted at all it seems reasonable to 
perform it early, that the chance it affords of putting a limit to the spread of the 

2 XX 



332 



ON NEEDLE OPERATIONS IN CASES OP DETACHED RETINA. 



effusion may be given when its value will be greatest. It also seems reasonable to 
perform it on an eye whose fellow is still unaffected, not only on the principle that we 
ought to try to save all the sight we can — not knowing how soon what is lost may 
come to be regretted — ^but also because detached retina so often occurs in both eyes 
that we may even expect the arrival of such regrets with some degree of probability. 
I say nothing at present as to the disease in one eye possibly influencing the other 
by sympathy. That question is a very difficult one to handle, and is fall of 
ambiguities. But that it admits of being fairly raised may add an argument in 
favour of interference. 

Of course whether operation be had recourse to or not, no prudent surgeon would 
neglect whatever may seem rational in the way of other treatment and management, 
for an operation need in no degree interfere with this. 

Von Graefe has noticed the vitreous humor to become clouded after some of 
his operations, and I have observed the same thing — not by any means constantly, 
or when the evidence of an opening having been effected in the retina proved the 
most satisfactory. He supposes it, as I understand him, to arise from the admixture 
with the vitreous of the clouded sub-retinal effusion, and it may be so, though the 
effusion which has escaped at my punctures has always seemed transparent. But 
some turbidity might result from the admixture of even a transparent effusion with 
the vitreous, by the subsequent precipitation of particles, and this, perhaps, is his 
meaning. Such cloudiness of the vitreous, however, is apt to attend sub-retinal 
effusions, even when there does not appear to be any rupture of the retina, any 
orifice of communication. It may naturally result from an extension to the hyaloid 
surface of the ciliary body, or to the retina itself, of the same morbid process 
which has furnished the sub-retinal fluid. When it occurs after an operation, it may 
be explained by the vascular reaction following the operation, trivial though it 
be, as easily perhaps as by the admixture of the fluids ; so that I should be inclined, 
where the repetition of a puncture might seem desirable, to defer it until all irritation 
from the previous one had entirely subsided. In particular, where the eye continues 
for a few days a little softened by the oozing of fluid outwards, and it remains slightly 
tender and its sclerotic vessels a little congested, I should postpone any second 
interference until this had quite ceased; for it seems obviously imprudent to run 
any avoidable risk of exciting an eye already so seriously affected. I may say, 
indeed, incidentally, that I had expected, a priori^ that such eyes would be prone 
to vascular reaction on the slightest provocation, and on this account also I use 
the finest needles. But, on the contrary, experience proves that they are singularly 
tolerant of such small punctures or wounds as have been made. 

In a few instances vision has seemed so far deteriorated by the operation, as 
that its acuteness has been lessened; the patient has not been able to read the 
same type as before. But I think in no such case has this proved permanent ; either 
a subsequent improvement has taken place, at least for a tune, or where the acuteness 
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in the direct line has remained somewhat lessened, the field has widened, and there 
have been evidences in the greater uniformity of sensibility under varying intensity 
of light, and in the patient's own impressions as to the usefulness of his sight, as 
well as in the ophthalmoscopic observation of replacement, that the retinal condition 
has improved, or at least not become worse, A more hazy state of the vitreous 
humor has then seemed to account for this ; an explanation borne out by subsequent 
amelioration accompanying a return towards a clearer state of this humor. 

On the whole, I may remark with regard to this interesting and important subject, 
that nothing should be undertaken in it except with the greatest caution, and after 
the most careful and exact diagnosis possible ; nor until the severity of the disease, 
and its probable eventual issue in blindness, if left to itself, the incompleteness of 
our present experience, and the great uncertainty whether any operative interference 
whatever will, in the individual case, even at all arrest further decay of sight, have 
been explained to the patient or his friends. We shall be justified, I think, by the 
facts already observed, in explaining, where suitable, the object intended by an 
operation; that it is slight, that it has not been observed to be followed by any 
dangerous complications, and that in some instances, it has very certainly improved 
vision, even in a somewhat lasting degree. No doubt every thoughtful practitioner 
will be influenced in his prognosis by such considerations as the following : — Whether 
the detachment is already large, or the retina already exhibits a manifest tendency 
to further detachment ; whether the vitreous is already cloudy ; whether the assumed 
local or general predisposing causes of sub-retinal efiusion are strongly marked ; 
or whether the patient has for some considerable period been in a stationary 
condition as regards sight. He must beware, in justice to himself and out of 
regard to his usefulness to others, of committing himself to any hopeful prognosis ; 
yet I know of no reason why he should, not follow in this instance, as in all others, 
the golden rule; or shrink from the responsibility resting on him, to do for Ms 
patients, should they so desire it, what, with the knowledge he possesses of their 
malady, he would be disposed to ask a skilful friend, in like circumstances, to do for 
himself. 

Since the above was in type, I have seen a trocar used by Dr. Wecker, of Paris, 
for puncturing the retina, and after withdrawing the fluid from the sub-retinal space, 
for tearing open the retina where it traverses it. It is introduced from the opposite 
side of the eye. 

A trocar, however, seems a disadvantageous form of instrument for penetrating 
the coats of the eye. As the sclerotic resists its passage it compresses the globe 
before entering and then often enters with a jerk, and the eye being then apt to 
roll, it may take a wrong direction. It also seems better to tear open the retina 
by two instruments of the finest size, if they can eflect the laceration, as I believe 
they can. It must often be doubtful, too, how far an instrument, inserted from the 
opposite side, should be thrust in order to reach the detached retina ; and some 

2 XX 2 



334 



ON NEEDLE OPERATIONS IN CASES OP DETACHED RETINA. 



vitreous humor instead of sub-retinal fluid, might be drawn off through it if it 
stopped short of the retina, which would be a disadvantage. I have only twice 
seen a little vitreous humor escaping under the conjunctiva in any of my operations, 
and then it was very thin, and must have come across the sub-retinal space. In 
such cases, the sub-conjunctival swelling is firmer and lasts longer than when it 
is caused by mere serosity. Moreover, it is yet very doubtful whether the withdrawal 
of effused fluid from the eye is attended with any profit. I am not prepared to 
deny that it may be ; but to withdraw fluid has not been the object of my operations, 
and VON Grakfe seems even to wish to avoid it. However, it has been almost always 
an incidental effect of the method of procedure which I have adopted. As for the 
laceration of the retina, the trocar passed at one point through the retina, and then 
turned on its point of transit through the sclerotica, might apparently fail to tear 
the membrane, and might even perhaps drag it more from off the choroid. Hence 
I should be more disposed to use the needles as above. 
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ON EXTRACTION OF CATARACT BY A TRACTION INSTRUMENT, 
WITH IRIDECTOMY; WITH REMARKS ON CAPSULAR 
OBSTRUCTIONS AND THEIR TREATMENT. 

By William Bowman, F.RS., as printed in ' The Ophthalmic Hospital Reports,' 

1865, VoL IV, pp, 332-368, 

PrEUMINABT CONSmERATlONS. 

Of late years a general preference has been accorded to the operation of 
extraction over that of depression in cases of hard cataract, and also over those other 
methods of discission and solution in cataracts, which by the more or less soft nature 
chiefly of their surface, but occasionally of their nucleus also, may be supposed 
capable of dispersion by those means. 

By extraction has been meant the making a curved marginal section, following 
nearly half the circumference of the cornea, large enough to allow the lens to 
slip through the pupil on the capsule being opened, and on slight compression of the 
globe. 

When this operation has been executed according to its ideal, and when all the 
dangers attending the healing process have been happily surmounted, nothing can 
rival its excellence. Its performance almost painless, even elegant to witness j a 
recovery rapid and free from suffering ; the preservation of a clear, moveable, central 
pupil ; and the perfect restoration of the lost faculty of sight, may well justify the 
commendation so often bestowed on this masterpiece of the surgeon's skilL And no 
trace remains of the considerable wound through which a bulky lens has been 
withdrawn : ars est celare artem ; — we seem unable to wish for a further step towards 
perfection. 

There is, however, another side to the picture. It is but too true that these 
highest results cannot be reckoned on with anything Uke certainty in any case, and 
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they are only actually attained by good fortune, added to skill, where most of the 
attendant circumstances happen to be of the most favourable order. In a great 
number of other instances imperfections of one sort or another occur, either in the 
operation itself, or in the state of the eye afterwards, which diminish the excellence of 
the result ; and many of these are misadventures and mischances which cannot be 
said to be under the control of even the greatest vigilance and care. And although the 
average advantages obtained far surpass those of the other methods of operating just 
referred to, yet distressing and tedious convalescences, and too often in the end the 
non-recovery of useful sight, form a sequel disheartening alike to the patient and 
the surgeon. This may be alleged particularly with respect to that far most numerous 
class, whose position in life precludes them from the full enjoyment of those aids and 
appliances which a protracted convalescence must require, and to whom the loss of 
sight is even a greater calamity than to the wealthy, since they have fewer solaces, 
and more dependent on them for the necessaries of life. Every experienced surgeon 
is aware how many eyes are eventually lost, which leave the hospital with a fair 
amount of sight within a month after the operation of flap-extraction. Among the 
rich, no doubt, a higher average of success is reached. 

Moreover, since the general and happy introduction of ansesthetics, it is a serious 
drawback from any operation that it does not admit of their safe and satisfactory 
employment, and to this objection flap- extraction is exposed; for the wound is so 
large that the interior parts of the globe — the iris, the vitreous humor, even the 
retina and choroid (as I have seen) — are liable to be forced out through the flap 
gaping under the distension, and perhaps the hsBmorrhage, induced by those straining 
eflbrts to vomit, which now and then, in spite of all precautions, follow the exhibition 
of chloroform. Hence if this is to be administered, and extraction of hard cataract to 
be undertaken, some other method of extraction than that by the large flap must be 
employed. 

It was this unsuitableness of flap-extraction for chloroform, joined with much 
experience of the anxiety and risks attending its after-treatment, that led me to 
regard with favour the proposal, emanating from Berlin about five years ago, to 
extract certain cataracts through a smaller opening, by excising the iris opposite the 
wound, and making use of a spoon for the withdrawal of the lens. Von Graeee had 
been the first to practise iridectomy as a step in the process of extraction of cataract 
in certain cases, and the spoons contrived by his assistant Schuff (now Waldau) were 
those employed in the first instance at Moorfields. 

My first operation there with these spoons was on July 10th, 1860. Earlier than 
this, indeed, viz., in 1858, 1 had made use of a true spoon to embrace and draw out 
the lens, but this had been in exceptional cases of lenses dislocated into the anterior 
chamber ; also twice in the case of lenses congenitally loosened from their attach- 
ments, and hanging into the vitreous humor, and where it was an obvious expedient 
to seize them in such a manner. I had in the first instance, in dealing with a lens in 
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the anterior chamber, extemporaneously used a small scoop that happened to be in 
my surgical case, and had afterwards had a Rpecial scoop constructed. I may also 
observe that another true traction instrument, and an old one, is the rectangular sharp 
hook, long in use at Moorfields, for fishing out " the lens when it has chanced to fall 
back into the vitreous humor in ordinary flap-extraction. 

It is evidentj however, that in all these earlier examples an iridectomy had formed 
no essential part of the proceeding. So far as I am aware, we owe to von Graefe the 
first systematic combination of iridectomy, with the use of a traction instrument, in 
extracting cataracts of a certain solidity through an opening, small in comparison with 
the old flap. In flap-extraction the large wound opens so readily to give exit to the 
lens, that this often bursts forth at the moment when the incision is being completed ; 
and usually, unless the pupil proves rigid, very slight external pressure on the eye 
suffices to expel it. But with the smaller incision no amount of external compression 
can force out the lens ; the iris and vitreous humor may escape, but the entire lens 
cannot do so. Hence it is a necessity^ if the incision is to be of hmited extent, to help 
out the lens on another principle, that, viz., of introducing a traction instrument of 
some description within the eye, to take hold of the lens and draw it out, or at 
least to add this principle of traction to that of pressure appHed to the exterior of the 
globe. 

It would appear that unless the incision is to be made into the posterior chamber, 
which on many accounts is inadmissible, such an instrument, however contrived, 
cannot be used with advantage without a previous removal of so much of the iris 
as lies across the track of the instrument. For otherwise either only the central 
pupillary area is available for the traction instrument to work in, and this cannot, 
with safety to the iris, *get thence into its requisite position beiiind the nucleus, so 
as to take hold of it, or else the instrument must pierce the marginal part of the iris, 
corresponding to the external incision, entering the lens out of sight of the operator, 
and almost unavoidably bruising the overlying iris, or dragging it out with the lens, 
so as to oblige its excision, if iritis is to be averted- 

It might seem at first sight a bold thing to make the removal of a portion of the 
iris a condition of cataract extraction, thereby permanently altering and enlarging 
the pupil, when the old flap-extraction admits of so easy a removal of the lens through 
the natural pupil, leaving the iris and pupil in their integrity ; and it is not surprising 
that this should have seemed to some minds a fatal objection from the outset to the 
new method. 

But it had already become abundantly obvious to those who had practised 
iridectomy on a large scale, especially for glaucoma, that this enlargement of the 
pupil, especially if made upwards, need detract in no important degree from subsequent 
acuteness of vision ; and, as a matter of fact, it is certain that such altered pupils 
admit of the smallest test-types being read. 

Moreover, not only does this mode of operating admit of the administration 
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of chloroform, but it is much more efficiently executed under chloroform, and if any 
sickness follow, few evils are entailed. In addition, the inestimable advantage is 
gained of absolute inmiunity from all the complicated annoyances and dangers of 
prolapse of the iris ; so that the after-treatment becomes comparatively simple, and 
the recovery generally rapid and satisfactory. I speak of cases in which all the 
parts of the operation are well and satisfactorily performed. The operation is more 
complex than flap-extraction, it involves more manipulations with instruments within 
the eye, and demands a more perfect mastery of the exact anatomy of the structures 
dealt with, and perhaps more delicacy of hand to make no slip, especially with 
cataracts of a certain consistence. But the use of chloroform makes this perfect 
manipulation more easy, and no one should undertake any of these critical operations 
without a perfect familiarity with the shape, relative size, position, and consistence 
of the textures concerned. In offering a judgment on the respective advantages of 
various methods, it is fair to speak of each as if it were ably executed by a 
competent operator, according to its ideal. I have repeatedly remarked to my 
class during the last three years that this traction-method is in itself somewhat 
more difficult of perfect execution than flap-extraction, and that it has its own 
risks and liabilities, especially those attending the use of the tractor, but that when 
its steps have .been all well accomplished, which they ought to be under chloroform, 
the patient has a much better prospect of passing safely and speedily through the 
healing process, and of recovering his sight, than if he had left the operating-table 
with a perfect iris, but with a large flap-wound and its attendant risks. 

But it must not be supposed that I am for altogether abandoning the old 
operation. There will be occasions when a number of circumstances favourable to 
it combine to give it the preference over every other ; those, viz., in which we can 
with the greatest confidence reckon on a perfect execution of the operative steps, 
upon complete quietude of the eye afterwards, and an uninterrupted healing 
process. 

If chloroform is declined, and these favourable circumstances concur, flap- 
extraction is indicated as the less painful, the shorter, and the simpler operation. 
In some instances chloroform may be regarded as in itself objectionable, as ii^ 
persons having a great tendency to faintness, or to stomach derangement, in whom 
much distress, protracted vomiting, or weakness might be apprehended Such cases 
I consider to be very rare. Such results have, however, two or three times 
unexpectedly occurred, and caused me to regret that chloroform had been given. 
Often when chloroform is at first refused the scruples of patients may be overcome, 
and when the balance of advantage seems to be on the side of the method by 
traction, I urge its administration, because the steps of that operation can be so 
much more perfectly performed under its influence. If it is still declined, however, 
the traction method is by no means therefore inadmissible, only then the eye has 
to be more carefully fixed, the patient should be under better self-control, and the 
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operator more entirely master of liis own movements. Nothing but large personal 
experience can determine the best course on doubtful occasions. If chloroform on 
the contrary is desired, flap-extraction becomes inadmissibles aa involving serious and 
unnecessary risks from sickness. 

The circumstances referred to as favourable to flap-extraction are such as* the 
following : — 

1. ^1^ to the operation itself. — A good anterior chamber, a dilatable pupil, a 
cataract which^ by its visible characters and by its history^ promises an escape of 
the whole lens en masse from its capsule (this, however, cannot always be predicted), 
the eye neither too prominent nor deep set, the lids not irritable, the patient calm, 
and able to control his movements, the eye healthy in other respects, not inclining 
to hardness, or its vessels disposed to grow turgid, so as to project the iris or cause 
escape of the vitreous when the section is made or the lens expelled, 

2, As to the afler-process. — The having the means of keepLog the patient perfectly 
quiet after operation, with an experienced nurse, and the requisite appliances 
of all kinds, mechanical and moral. Tractability of the patient, a quiet nervous 
system, absence of inflammatory or other tendency likely to interfere with the healing 
process : — this last head might be pursued into much detail. 

On the other hand, where some of these favourable circumstances are wanting, 
as must very often happen, or what comes very nearly to the same things where 
the operator can have no confidence in the existence of those which are doubtful, 
prudence may well incline him to the traction method, since it must be his plain 
duty to endeavour to secure by the most effectual means the main object in view, 
viz., the recovery of the power of seeing usefully, including that of reading all 
ordinary type, even though the sacrifice be involved of what under the highest 
good fortune might have proved one further step in beauty and faultlessness of 
result — a central and movable pupil. 

The surgeon, then, will be strongly impelled to the traction operation in cases 
where a rapid recovery, or escape from tedious treatment, especially of that for 
prolapse, is more than usually desirable, e.g,^ generally among the poor, in old, very 
weak, or nervous persona, in those of an irritable habit, in inflammatory subjects. 
Also in cases where the after-care of an experienced nurse cannot be procured. 
Also in unmanageable patients, as lunatics, or the perverse, obstinate, or self-willed. 
I performed this operation under chloroform, on both eyes of an eccentric, half-witted 
old man, who was found the same evening, to the terror of the nurse, sitting with 
his feet on the fender, staring with both his eyes open into the fire. I never saw 
a more perfect or a more rapid recovery. Also when the patient must be left after 
the operation in the hands of persons not accustomed to such a charge, and who would 
willingly have as little reaponsibihty thrown upon them as possible. Also in cases 
presenting complications — a large and very important class, including diabetes, and 
many other morbid conditions of distant organs, or the system. Also, among ocular 
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complications, in myopia, if considerable, with its changes of the fundus, and in 
old choroidal and retinal lesions. I place apart, as not coming within the scope 
of this paper, but demanding separate treatment, numerous cases of iritic and 
irido-choroidal disease passing into the glaucomatous forms, which have so often 
to be dealt with in connexion with cataract. In all these, however, iridectomy, 
either previously or at the moment, forms an essential part of the treatment required 
for the cataract, and the opaque lens should be removed by traction. 

Conversely to what was just now said as to conditions of the eye itself favourable 
to flap-extraction, the following make the traction principle the more suitable : a 
deeply set, or a very prominent eye, a very irritable eye, a very shallow chamber, a 
small rigid pupil, and of course an adherent one. 

As to states of the lens itself, especially as regards stage of the cataract and 
consistence, whatever makes the loosening of the lens from its capsule diflicult is so 
far against both modes of operating, but does not exclude either. 



Details of the Tkaction Method. 

In now proceeding to speak of the operation itself, I propose, even at the risk oi 
seeming tedious, to enter into the minuter details, as these seem to me to be all of them 
important in their degree, and likely to have much influence on the opinion that may 
be formed of the operation by those who may be performing it for the first time, or 
with hitherto inadequate experience. 

The operation has been rejected by some, apparently because it has been per- 
formed without due regard to the niceties which belong to it, and which, speaking 
generally, are necessary to its success over other methods. To communicate the 
details of the experience I have acquired, therefore seems to me to be due to the 
operation itself, and to those who may be disposed to make trial of it. In recom- 
mending the traction method, it is as practised with the precautions described. 

Let the object be kept in view of getting away the whole lens through a small 
opening, with the necessary sacrifice of only that portion of the iris which lies in the 
track of the instrument. This has to be accomplished efiectually without damage to 
the vitreous hiunor (the suspensory ligament and the posterior capsule, therefore, have 
to be left entire), and without any mechanical injury whatever to that part of the iris 
which remains, and which, therefore, is little liable to traumatic inflammation. The 
eye haj3 to be left by the operator without its lens, and with an altered pupil, but 
otherwise uninjured, except by the usually harmless marginal corneal incision. All 
the details of the operation go to secure this result. 

Chloroform should generally be given, and if given should usually be given fully, 
so that the eye remains quiescent throughout the operation. When it seems desirable 
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to administer as small a dose m possible, I often make the preliminary incision and the 
iridectomy under its partial influence, reserving its full effect for the most critical 
period — the introduction of the instruments which have to deal with the lens — a period 
lasting perhaps only a few seconds. 



Operation, 

If the pupil is small and rigid, atropine may as well be applied previously, other- 
wise not. The patient lies on his back witli the face upwards, and his feet towards a 
window, The operator stands or sits beyond his head, which is slightly inchned 
towards the light, uses the wire stop-speculum for the Uds, and fixes the eye with 
forceps, which take hold of the tendon of the lower rectus precisely in the middle, 
close to its insertion. He then rolls the eye downwards, with care not at first either to 
compress or to pull upon (I do not mean to rotate) the globe, for to pull upon it is 
really to compress it. The holding forceps should be slightly toothed, so as to seize 
the tendon readily. To seize the tendon, or at least the sub-conjunctival tissue, and 
not the conjunctiva only, is to obtain a perfect hold on the globe; the conjunctiva 
alone may tear away, or by sliding on the globe may render the forceps no longer the 
guide they should be to the point of incision, by being precisely opposite to it ; for the 
eye, in being held downwards, is usually somewhat rotated on its antero-posterior axis. 
During the act of iridectomy, unless the eye is quiet and lies well, I generally give the 
fixing forceps to a skilled assistant, taking them again into my own left hand while the 
traction instrument is being used with the right hand. 

As to the incision. Position. — ^The iridectomy should be usually made directly 
upwards, both because it will not be visible afterwards, and because, being covered by 
the lid, it will the less detract from the optical perfection of the organ. The lower or 
central part of the resulting pupil will be that used in vision. It is perhaps a little 
less easy to execute the steps of the operation when the upward direction is chosen, 
but if the eye is rendered passive by chloroform, anJ the globe rotated sufficiently 
downwards without being compressed, no real difiiculty need occur. 

Shape. — The lancet-shaped knife (which should be efightly bent on the flat, and of 
which the cutting edges should meet at an angle of about 50^ or 55°) should enter the 
extreme margin of the anterior chamber, and be pushed on with its flat parallel to the 
iris, until its point reaches the opposite rim. It is then gradually withdrawn, and as 
the aqueous flows slowly away it may be made to enlarge the wound at one or both 
angles, if requisite. In withdrawing it, the point may incline to one or other side of 
the chamber, so that the lens should not incur risk from the point traversing the 
pupillary space, in case of any sudden, unexpected movement of the eye. This is a 
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good precaution in all cases of iridectomy, but, of course, all the more important when 
the lens is transparent, and not to be involved in the operation. 

The wound thus made is curvilinear, and follows the rim of the chamber, passing 
through the comeo-sclerotic junction. It cuts this tissue not vertically, but in a plane 
about parallel to the iris, and its middle part and ends are in the same plane. As it 
need hardly in any case occupy more than a fourth of the circumference of the cornea, 
the effect is that if the globe is compressed by the lids, or if the vessels of the eye 
become turgid under the chloroform or afterwards, so as to occasion internal distension, 
the wound hardly gapes, it rather closes ; whereas if the eye is slackened, the hinder 
or sclerotic lip is easily pushed back, and the anterior or corneal lip forwards, by the 
traction instrument inserted, so as to allow blood to escape from the chamber, and to 
give ample room for even a bulky lens to emerge under the guidance of the tractor. 
The incision thus made is near to the equator of the lens, which is thus more easily 
dealt with by the tractor, and fragments of it do not easily elude the instrument by 
slipping up behind the posterior lip of the incision. 

The incision is faulty in direction if its ends leave the line of the comeo-sclerotic 
junction and curve into the cornea. It then describes an arc of a smaller circle. The 
flap formed is less roomy for the exit of the lens, and yet it is more disposed to gape 
and lie unevenly ; moreover, the iris is less perfectly excised at the angles. It is more 
exposed to be bruised there, and lateral fragments of the lens to be entangled and left 
in, occasioning irritation afterwards. This faulty form of flap is familiar to operators 
by the old method, when the incision has not been a happy one. The direction of 
penetration should be the same at all parts of the incision, viz., from first to last in a 
plane nearly parallel to that of the iris, and just in front of it. 

Extent. — judicious operator will vary the extent of his incision by his estimate 
of the probable size of the firm cataractous substance which has to pass through it, 
always taking care that the opening is large enough. It is far better to have it too 
large than too small, and it is particularly desirable that it should be ample in such 
old cataracts as are supposed to have their margin easily detachable in small segments. 
For one of the disadvantages of this traction method is the liability to have the sides of 
the lens separated and left behind near the angles of the wound, giving rise to sub- 
sequent irritation ; a too narrow path of exit disposes to this, and in such cases an 
incision of nearly one-third of the corneal circumference, especially when the cornea is 
small, is desirable. In old cataracts that have had formerly a softened surface, the 
remains of this seem often to accumulate at the equator, where they undergo fatty 
degeneration, and readily break ofi* in chippy fragments. 

Where the whole lens is firm and of nearly equal consistence up to the margin, as 
in some old cataracts, and also in those of slow progress in middle-aged persons, which 
have commenced with striae near the surface, the opening should be proportioned to 
the size of the cataract, so as to give it room enough to emerge ; but the largest sized 
opening is nevertheless not required, as the margin of the lens does not break off, and 
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the whole admits of being drawn out entire and with safety through an opening com- 
paratively small. 

The cases for which the smallest incision will suffice are those where we may be 
pretty sure that the nucleus, if hard, is small, and the surface of the cataract diffluent, 
or pulpy or semi-fluid. The opening is then made to suit the size of the nucleus, it 
being certain that the surface matter, though abundant, will be effectually got out 
easily through the same channel. But it is important here to have regard to the 
exact consistence of this surface matter. For though very soft it may not be so loose 
and diffluent as to flow easily from behind the iris into the pupillary space, and so out 
at the wound ; but on the contrary, it may be glutinous, adhesive, and semi* 
transparent, and therefore much more apt to remain within the chamber if the harder 
nucleus has to emerge through a narrow wound, through which it can only come 
stripped of its surface matter; whereas if the opening be ampler, the surface matter 
or the greater part of it may be made to emerge with the nucleus without being much 
detached from it, if care be taken in using the scoop. 

When it is wished to make an opening of the largest size, this may be best 
effected by enlarging the wound at one or both angles on withdrawing the knife, and 
to do so has the additional advantage of making the inner aspect of the section as wide 
as or wider than the outer, which a lance-shaped instrument, if allowed to cut only 
in entering, could not accomplish ; and this shape of the wound, irrespective of its 
mere size, is probably favourable to the escape of lens-fragments. Even if the knife 
has to be re-introduced, I prefer it to the scissors, which are apt to cut too much witliin 
the corneal margin, and not in the same plane as the knife has done ; moreover, they 
cannot be made to cut conveniently at either angle indifferently, as the knife can do, 
without the operator changing his own position ; and I also think them more likely to 
bruise the iris. 



As to the Iridectomy^ 

In dealing with the iris in this operation, the great object is to secure the eye 
against inflammation of that part of the iris which remains. If the nucleus of the lens 
is small and the surface of the cataract diffluent, so that the extraction by a small 
opening is easy, and the risk but slight of small glutinous or hard fragments 
remaining behind, the iridectomy need not be large. In some such cases I have so 
managed as that the pupil has remained afterwards nearly circular, the pupillary 
margin having been rather divided than excised, the iridectomy involving chiefly the 
upper part of the membrane* No doubt the less excised the better in an optical 
sense- But a far more essential thing is to secure the eye against inflammation of that 
part of the iris which remains ; no portion of this should be on any account contused 
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or rubbed against either the lens, the cornea, or the instrument. It is much bettec 
therefore to excise widely than by removing a smaller piece to hazard the bruisbg 
the edges of the remainder during the movements of extraction. It is better to err, if 
at all, on the side of an ample excision. The margins of the cut part are then also 
not so liable to entangle fragments so easily, or to become irritated by their presence 
if retained. 

The iris is seized by the small curved forceps, drawn out, and snipped off by 
scissors. I used to leave its ciliary border, but I now much prefer to excise its whole 
breadth, as being the safer method. What remains is less on the stretch, yields mor^ 
and is less apt to become inflamed ; moreover, with care there is then no greater risk 
of the escape of vitreous. The mode of seizing with the forceps influences the amount 
excised. If a small excision is desired the blades should open very slightly and seize 
that part that lies opposite the centre of the corneo-sclerotic incision, and which is 
midway between the ciliary and pupillary margins, and it should not be drawn out 
much before the scissors are applied. If a large excision is intended, the blades 
of the forceps should open more widely, and the iris 'may be dragged out 
further, and be thus torn from the ciliary attachment to the required extent before 
being cut off. 

It may be cut off by a single movement, or divided first in the middle and then at 
each angle of the wound separately. A method, which I think a good one, and 
generally follow now, is to seize it and tear it a little from its ciliary attachment near 
the right-hand angle of the incision, and cut it across there on the right of the point 
held by the forceps ; then tear it away as far as the opposite angle of the wound, and 
cut it across there also. By pulling it out at the angle of the wound before cutting it 
off, the ciliary separation and the iridectomy may in this way be easily made more 
wide than the incision itself, which in some cases is advantageous, and is always safe, 
since the cut margins of the iris recede well away from the track of the instruments 
dealing with the lens, and cannot lie in the angles of the wound afterwards. I think 
it likely that when iritis follows this operation it is often an extension of irritation 
either from the ciliary edge of the iris left remaining at the site of the iridectomyi 
or from its cut margins bruised by the tractor, or entangled in the angles of the 
wound. 

If blood flows into the chamber so as to disguise the iris and lens, either before or 
after the iridectomy, I prefer waiting till it ceases to flow, and to remove it, before 
proceeding with the next step. It should be removed as it flows, and before it 
coagulates, by inserting the point of the curette, if necessary between the lips of the 
incision, while the forceps holding the lower rectus tendon, slightly pull or compress 
the eyeball. 

It is not often, indeed, that blood does flow to an extent to require this, 
but if it do, and is left in, it obscures the view, and thus not only renders the 
succeeding steps less delicately exact, but makes it less easy to spare the remaining 
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iris from all injury, and to withdraw loose fragments of leas. Heijce I insist upon this 
point of practice. 

Opening the Capsule, — The next step is to open the capsule^ This is done with 
one of the ordinary flat-ended prickers used in flap-extraction, I have only to 
intimate the extent of the opening and the precautions to be taken. The object is so 
to open the capsule as to destroy or effectually tear through all that part which lies 
in front of the attachment of the suspensory ligament, but to save the suspensory 
ligament, and all the capsule behind it, as a safeguard to the vitreous humor- 
Opening the capsule thus freely iacLlitates the escape of the marginal lens-substance^ 
and also lessens the chance of subsequent so-called capsular opacities in the pupiL 
Such opacities often depend on portions of the anterior capsule rolling up and 
enclosing it^ Mning of cells or even portions of superficial lens-substance, and if the 
membrane has not been (so to say) comminuted^ but only split open in one or two 
directions, these opaque portions are apt to form bands standing across the pupillary 
area, the too Ihnited orifice made in the capsule at the same time contracting as the 
whole capsule falls somewhat together centrally towards the pupil. 

If the opening has been made by comimnution of the capsule, but to a too 
limited extent, corresponding perhaps only to the middle third of its area, or to the 
pupillary area at the time of operation, and has not been carried behind the iris as far 
as the vicinity of the suspensory ligament, the margin of the orifice is very apt thus to 
rise afterwards across the pupil, and to require to be dealt with on a subsequent 
occasion. 

The pricker should therefore be at first passed flat behind the iris to the farthest 
part intended to be opened, then its point should be turned into the lens there and 
brought up with slight movements, first on one side, then on the other, comminuting 
the capsule in its course within the line of attachment of the suspensory ligament, 
under cover of the iris. It may then be made to tear the central part, and finally 
that part nearest the external incision, where the traction instrument is about to 
be inserted. 

Here it may be moved a little more freely, so as to break open a way for this 
instrument at the upper edge of the nucleus, especially if the nucleus is large, or 
its surface adherent to the capsule* It is essential that the pricker should be used 
with a light touch, that the iris should not be bruised, and that the body of the 
lens should not be pushed backwards or sideways by it, lest the vitreous should be 
burst into. The operator should bear in mind the delicacy of the sustaining tissue, 
and that his object is to lay open the capsule properly, without any displacement 
of the lens. To ensure this in the greatest degree, I always take care that the 
chloroform at this critical moment has made the eye quite motionless, and I hold 
the eye myself with the forceps both at this period of the operation and during the 
use of the tractor, 

I attach considerable importance to another point of practice, viz,, the loosening 
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of the body of the lens from its capsule before introducing the tractor, whenever, 
either from the immaturity of the cataract, or the large size of the nucleus, and 
absence of superficial soft matter, unusual difficulty in the introduction of that 
instrument might be expected. In tearing open the capsule the condition of the 
lens in this respect is probably ascertained. This loosening I effect either by the 
common pricker or by the fine needle already referred to (having the point bent 
at a right angle), which has long been in use at Moorfields, for pulling out the 
lens in ordinary flap-extraction, when it refuses to escape in the ordinary way, or 
has dropped back into the vitreous humor. The point of this is thrust back into 
the lens substance near the margin (and particularly without pressing it backwards 
towards the vitreous, which might force this humor out through a rupture of the 
suspensory ligament) so as to get a hold of it without displacing it, and then the 
body of the lens is slightly rotated on its antero-posterior axis to and fro within 
the capsule until it is felt to be loose. In immature cataracts the loosening is 
often attended with a sudden falling forwards, which at once explains itself to the 
operator. 

I have come to adopt this method in certain cases, from having witnessed the 
failures not unfrequently attributable to the difficulty in passing the tractor behind the 
nucleus, when the body and capsule adhered. Every operator knows how much the 
risk of the ordinary flap-extraction is augmented by this adhesion of the body to the 
capsule in immature cataracts. The lens escapes with difficulty — more pressure on 
the globe is required to expel it — and portions of it are very Uable to be left adherent 
to the capsule behind the iris, where they become a fruitful source of irritation 
afterwards. The same risk is incurred, but to a much less extent, when iridectomy 
is practised. As circumstances often are urgent against delaying operation till the 
cataract is more complete, I think in such cases, when the traction operation is 
chosen, this little proceeding is a useful addition to its safeguards; and it might 
be applied also, where called for, in flap-extraction. 

While opening the capsule the operator at once learns the consistence of the 
cataract with which he has to do, and knows better how to deal with it in the 
subsequent steps. If soft matter is abundant around the nucleus, and sufficiently 
diffluent, it is well to allow some of it to escape at once by the wound. Slight 
pressure on the globe facilitates this, and thereby more room is afforded for the 
traction instrument within the eye. 

The use of the traction instrument has next to be considered. The course it has 
to take, at first backwards and then downwards, so as to embrace the nucleus, has to 
be estimated with exact reference to the shape, size and position of the lens, and it is 
by no means difficult for a young operator to commit an error in this respect. It 
must pass between the nucleus and capsule without pushing the nucleus from its place, 
and without breaking into the vitreous humor, or bruising the iris, and if the nucleus be 
not already loose from the capsule, one or other of these accidents may happen very 
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easily. The more blunt or obtuse the end of the traction instrument, the more likely 
is it to displace the lens in the attempt to get beyond the nucleus, and it is par- 
ticularly apt to do so if it be pushed on too rapidly, or if it do not dip sufficiently 
behind it- 

This may introduce a few remarks on the principles to be observed in the consiniction 
of such an imirument It ib obvious that as a comparatively small opening is made for 
the extraction of the lens by this method, and as the instrument which has to withdraw 
it has to be introduced by this opening and to be manipulated within a very confined 
space, the smaller its own bulk, consistently with its due efficiency, the better. I have 
from the first found the larger spoons of Waij>au too large and cumbrous, and in the 
course of my first yearns operations asked Mr, Weiss to make me a smaller ladle, 
adapted in size and shape to the posterior surface of the nucleus, but oval, using either 
this or Waldau*s smaller spoons with a satisfactory result. In certain cases, however, 
as when the adhesion to the capsule was firm, or the cataract hard and large, more 
difficulty than usual was experienced in the introduction of the spoon, which either 

f 

FIG. 1, 

pushed the lens before it, or broke away through the posterior capsule into the 
vitreous, thus marring the operation, The ingenious spoon contrived by my friend 
Mr, CRTTCHETr, and described by him in the * Lancet,' June 11th, 1864 (and ^ Ann. 
d'Ocul/ t. 52, p, 115), slips more easily than Waldau's between the nucleus and 
capsule, and also obtains a hold on the nucleus on being withdrawn ; and I should 
have been content with it but that another shape seemed still better adapted to the 
course it had to take, as well as to lay hold of the lens on the further side of the 
nucleus. In Mr, CRrrcEEn*s slipper-shaped spoon, the end being wedge-like, the 
extreme edge by which it enters must go beyond the nucleus to a distance corres- 
ponding to the length of the wedge before the recurved edge can take hold of the 
nucleus in withdrawing it. In proportion as the wedge is more acuta and long it will 
enter better, but the point must go further ere the nucleus can be seized ; in proportion 
as the wedge is more obtuse it wiU enter less easily, but the point need not advance so 
far, and it takes a better hold ; but whether acute and long, or obtuse and short, it 
seems to me still to occupy space disadvantageously behind the nucleus. Hence I 
prefer aaiother principle than the wedge — to have the en4 not recurved towards the 
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handle, but looking from it at a very obtuse angle with the body of the spoon, the 
extreme edge by which the instrument advances being very thin, so curved from side 
to side as to enter more readily, yet so square as to take a rather broad hold of the 
nucleus. {See fig. 1, enlarged two diameters.) The body of the spoon is very nearly 
flat from side to side, a little concave forwards from end to end, and the incurvation of 
the extreme end is in fact a continuation of this concavity, though inclined to it at an 
obtuse angle. Where the end joins the sides of the spoon this incurvation gradually 
ceases, and the sides, except towards the end, have no edge above the general level. 
The whole is as thin as posssible consistent with due rigidity, and the breadth about half 
or a third that of the lens. The stem is slightly curved, to adapt it to the position of 
the brow, across which it has to work in the ordinary iridectomy upwards. 

I have found a spoon thus constructed to be very suitable in the great majority 
of cases, to be easy of introduction and manipulation, and also to take excellent hold 
of the nucleus when the handle is properly depressed at the right moment. It is also 
useful in withdrawing loose fragments after the main bulk has been got out 

Another modification of shape, however, seems even preferable where from the 




FIG. 2. 



entire absence of soft surface matter there is the least room for the insinuation of an 
instrument between the lens and its capsule, and where therefore it should occupy 
the least possible space. This form is nearly flat from side to side, and but slightly 
concave from end to end. {See fig. 2, enlarged two diameters.) The end has a very 
thin though not a sharp edge, only slightly incurved, and the concave surface at 
the end is roughened by transverse lines. It is thus fitted to insert itself readily 
between the nucleus and posterior capsule, particularly if poised, as it were, only 
by the thumb and a single finger, and made to advance with , a gentle lateraly 
wriggling motion. Then, when the handle is lowered, its end rises in the 
lens-substance beyond the nucleus, and obtains an excellent hold on it for its 
extraction. It appears to me that the double advantage of facile and safe 
introduction with extractile power is secured in the most effectual manner by these 
instruments. Both may be conveniently placed on one handle, as in fig. 3, where 
they are represented of the actual size. 
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In a few instances, especially where the nucleus has been small and loose, and 
inclined to extrude itself through the incision at the instant of opening the capsule, 
I have not introduced any instrument at all into the chamber, but helped out the 
nucleus by the pricker, rotating it a little while slight pressure was made on the 
globe. In other instances I have endeavoured to puU out the nucleus by means 
either of the ordinary pricker, or of a two-pointed fine hook introduced through 
the incision ; but this latter method I soon abandoned. The advantage I saw in 
it was the small size of the instrument used, but I found that if it was passed behind 
the nucleus it too readily entered the vitreous humor, and if in front of the nucleus 
the retractile movement was accompanied by too much pressure backwards to be 
effective ; and moreover the vitreous was thus also endangered. It is possible, 
however, that an instrument shaped on this principle might be made to act with 
advantage, at least where the surface of the lens is soft. But in proportion as the 
nucleus is small and loose, the precise construction of the traction instrument becomes 
of less importance. If a hook is employed, it can act only on the harder part 
of the lens, whereas the spoon-shaped tractor is available for the softer portions also, 
and so is more useful on the whole. 

If the nucleus is to be drawn out with safety through an opening only just 
large enough for it, it must be supported behind by a somewhat flat or concave 
instrument, which must be so shaped at its end as to grasp, as it were, the further 
side of the nucleus. This grasping power, obtained by an incurvation of the 
further end, should be so effectual as not to render necessary too much pressure 
of the whole lens forwards against the iris and cornea, whereby the iris might be 
bruised- The lens should be well held by the instrument, so as to be withdrawn 
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without pressure either forwards or to either side. The act should be one of traction, 
and this should usually be unaided by any expiildony any pressure or pull on the globe. 
If any such is employed it should be remitted as the nucleus is emerging, so as not 
to risk the loss of vitreous humor. It is very rare, however, for any such loss 
to occun 

Doubtless a chief disadvantage of this method consists in the liability to detach 
marginal portions of the cataract, and to leave them in the eye, where they may 
irritate the iris or angles of the wound. It is most desirable to secure, as far as 
possible, the withdrawal of the lens en masse by having the incision sufficiently large, 
and by the utmost delicacy in manipulation. Should fragments either hard or soft, but 
especially hard* remain behind, they are to be got away by careful re-introduction of 
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the same iiistrument, or of one more suitably shaped for that purpose. A smaller 
spoon or the ordinary curette may serve very welL K the anterior capsule have not 
been widely broken open at first, the fragments may lie beneath portions of it, and so 
elude the instrument. It is then better to leave them there than to make too many 
attempts to remove them, for in these attempts the iris is very apt to be contused, or 
the vitreous to be broken into. 

If the posterior capsule have been unfortunately ruptured, the vitreous humor 
may envelop fragments and press them against the iris. Some of these may perhaps 
be got away easily, but failing this they should be left in. In such a case we need 
not be too anxious to limit as much as possible the loss of vitreous. The ^e 
often seems even to do better with a loss of two or three minims than of one; 
and if any at all be lost, there is often an advantage in encouraging the loss to thia 
extent. 

At all events we need then have no hesitation in dipping in the curette to fetch 
out fragments of lens, even though at such a loss, if we are only careful not to bruise 
the iris. Portions of vitreous humor lying near the iris during the few days sub- 
sequent to the operation no doubt constitute a certain risk, because they may entangle 
portions of lens and mechanically irritate it, and because, if any inflammation arise, 
they form a stratum to which lymph easily clings, and thus serve to shut off the 
aqueous from the fragments, and delay or prevent their absorption. I have now and 
then extracted such enclosed fragments unaltered months afterwards, when dealing 
with an occluded pupil. If a considerable quantity of the front and central portion of 
the vitreous have escaped, what remains in the anterior chamber and pupil on the 
completion of the operation soon falls back from the pupillary region as the aqueous is 
re-secreted, and the iris and lens-fragments are thus left more free in aqueous humor, 
and the above risks are much diminished. 

It is nevertheless, of course, better to extract all fragments if it can be done with 
safety, and I may here mention my suction-syringe, with a larger orifice than usual, as 
of great use in this respect. Fragments which refuse to be brought out by the curette 
or spoon will often be completely manageable with the syringe. The sucking orifice 
admits of being turned in any direction, so as to seize such fragments without inter* 
fering with the iris at all. 

What has now been said will perhaps be sufiicient to explain all the more 
important details regarding the use of the tractor. I have only to add that if it 
should happen that the suspensory ligament gives way so as to occasion loss of 
vitreous humor either before or after the iridectomy, but before the opening of the 
anterior capsule, the better plan is, after completion of the iridectomy, to dip one of 
Waldau's larger spoons well behind the lens, and extract it in its capsule. Sometimes 
the lens is loosely hung, and the vitreous prone to burst forwards, whatever operation 
for extraction be performed. In such cases the traction operation has manifest 
advantages over the old flap method, not only by the small size of the section and the 
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impossibility of subsequent prolapsus iridis, but by the far greater facility it affords of 
pulling out the lens. 

When the lens is done with, any fragments or strings of coagulum remaining 
about the angles of the section are to be cleared carefully away, the wire specuUim 
removed, and the lid closed. It seems to matter little what applications are subse- 
quently employed. A piece of fine linen, covered with cotton-wool or charpie, and 
retained by a suitable bandage, affords a support which is well adapted to the first few 
hours after the operation, especially if vomiting occur. If the bandage proves hot, 
or if the lids are irritated by its movements, acting through the hnen adhering to 
them, a simple wet rag often renewed may be substituted for it. The comfort of the 
patient is generally the best guide* Atropine lotion or drop is indicated if any 
fragments of the lens have remained in the eye, and a few timely leeches near the 
outer canthus if pain occur, especially increasing or throbbing pain j but these are 
very seldom needed. 



After-course and Treatment 

The management of the eye after traction operations does not seem to demand 
any special remarks. It will, I think, be generally found more simple, and attended 
with less anxiety to all concerned, than that following ordinary extraction. This 
results chiefly from the smaller size of the wound, and the immunity from prolapse. 
The room should of course be shaded, but the patient may be up or in bed, and may 
sleep in any posture ; the hands need not be restrained during sleep ; coughing or 
sneezing cannot disturb the wound ; if inflammation occurs, the eye can be examined 
without risk, and the requisite applications made to it ; it may safely be washed even 
by the patient himself. Were it necessary I could adduce many striking facts in 
corroboration of these remarks, several of them relating to instances in which one 
eye had suffered from the accidents incident to flap-extraction, but where the traction 
operation performed on the other eye was afterwards attended by the best results. 

It is no part of the object of the present paper to describe at length all the modes 
in which an operation by the method of traction may faih It must certainly be 
expected that in a large number of operations some will be completed with less perfect 
fulfilment of all the indications than others, and that even among those cases in which 
all the steps are perfectly accomplished some will, from unexplained causes, suffer more 
than others during the healing process. The flap and the traction operation both 
involve the risks incident to an incision into the coats of the eye. The wound may 
fail to heal in a kindly manner, may go on badly in a variety of ways. The advantage 
of the traction wound is that it is smaller, that it can hardly undergo displacement, or 
be complicated by any prolapse: it also admits of being more safely examined, and, 
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if necessary, topically treated. Both operations involve a danger of iritis, but the 
large size of the iridectomy-pupil gives more room for any loose lens fragments, which, 
therefore, are less apt to be injurious as mechanical irritants to the iris than after flap- 
extraction, when the pupil closes upon them the more, the more the iris is inflamed. 
Serous iritis of low and obstinate character may also follow either operation, as may 
suppuration of the globe, and other occasional or exceptional results. 



Eesults of thb Traction Method. 

Time has so confirmed my early good opinion of the traction operation as to lead 
me to apply it each year since 1860 to a continually augmenting number of cases, and 
as experience has accumulated I find the average of success has risen. It has 
uniformly been higher than that of the flap operation in my hands. I have taken some 
pains to ascertain the final results of my cases, and from a careful review of all those 
of which records have been kept, amounting to more than a himdred and thirty, I feel 
able to speak with some confidence on the subject. 

1. The first class are those in which the 'power of reading a small type (viz., up to 
No. 6 of Jager) has been obtained. Several of these have been able to see No. 1, and 
many Nos. 3 and 4, but all have been able to read No. 6. The average number 
reaching this degree of success has been 68 per cent., or taking only cases treated in 
private, they have been 75 per cent., or three-fourths of the whole. Of these last, 65"8 
per cent, have not required any secondary operation, 19 2 have attained the result only 
after a needle operation on the pupiL 

2. The second class comprises cases in which the power of seeing a type ranging 
between 6 and 14 of Jager has been gained, which might be termed very useful 
sight for all ordinary purposes. The number of these cases has been in all 14*5 
per cent. Of this class the cases treated in private, if separately enumerated, rise 
only to 13*4 per cent., a greater number having probably been raised by secondary 
operation out of the second into the first class in private than in hospital practice. 

3. The third class comprises such a very limited result as allowed of the patients 
having fair perception of light of colours, of large objects, of fingers held a foot off, 
and of seeing their way about in an accustomed place, only some slight improvement, 
in fact, of their previous condition of complete cataract. These are in all 9 per 
cent., or of the hospital cases 114 per cent., and of private cases 5'77 per cent 

4. The fourth class are lost eyes, either bare perception of light, or none. These 
are (all included) 8*4 per cent., or of hospital cases 10*1 per cent., of private patients 
5*77 per cent. Thus also classes 3 and 4 show a higher verage of success in private 
than in hospital practice. 
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In judging of the real meaning of these results, it must be borne in mind that 
there has been no selection of cases most favourable for the operation. All are 
noted of which record has been kept, and all patients were operated on to whom 
it seemed right to offer the chance of an operation, though that chance might be 
a slender one. Indeed, it may be truly said that the list contains a more than 
average number of unpromising cases, since the cases selected during the same 
period for flap-extraction have been generally those of uncomplicated nature, the 
traction operation having been adopted in almost all those of the more doubtful 
kind, according to the indications laid down in the earlier part of this communication. 
And several of the more satisfactory results have been [obtained by the traction 
operation on the second eye when the first, from one cause or another, had gone 
on badly under flap-extraction. It is my decided conviction that had the same 
series of cases been operated upon by the flap method, the results would have been 
much inferior. 



On Capsulab Obsteuctions, and their Treatment, 

Allusion has been just made to secondary operations on the pupil required in 
some instances of the traction operation. Capsular obstructions have been hitherto 
chiefly studied after flap-extraction, or after needle operations either for depression 
or solution, where the pupils, if not closed, have usually been of small size^ and 
the precise nature of the obstructiouj therefore, often hard to scrutinize. The larger 
me of the pupils left by a mode of operating of which an iridectomy forms an 
essential part, has made it possible to study the physical characters of such 
obstructions with more precision, and to lay down some rules for their treatment, 
which it may not be inopportune to allude to briefly on the present occasion, 
although the subject is in itself sufficiently important to warrant a more extended 
notice. I believe many persons are allowed to remain with a much more imperfect 
sight than is attainable, through such obstructions being overlooked^ or, at least, 
not operated on ; and also that some others, in whom a secondary operation is 
undertaken, fail to reap the benefit of it through some defect in the manner of its 
performance, or in its after-treatment* 

In speaking of the mode of opening the capsule, I insisted on the desirableness 
of completely breaking up its anterior portion nearly up to the circle of attachment 
of the suspensory ligament. I do not say that on every occasion this can be perfectly 
accompHshed. The escape of fluid or soft matter on the first rupture, or the presence 
of a little blood, or the narrow dimensions of the pupillary area, or something in 
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the position or movements of the eye may now and then render it difficult, but it 
is always to be attempted. If the central area opened up be too small, or if the 
anterior capsule be rather split open than comminuted, portions of it are very apt 
to remain athwart the pupil afterwards, and to become a cause of imperfection in the 
retinal image. They may do so — 

1. By aflbrding a surface on which effusions of lymph may rest with or without 
particles of lens-substance entangled either in their folds or between the anterior and 
posterior portions of the capsule. 

2. By becoming even without apparent inflammation the seat of opacities slowly 
formed on the inner surface of the capsule by an imperfect process of growth from 
the lining of intra-capsular cells, which last, as Dr." Schweiggeb has shown, may 
remain attached to the capsule even when it has been freely broken open and 
exposed to the action of the aqueous humor. No doubt this imperfect cell-^owth 
does not go on interminably. It seems particularly apt to occur in portions of 
the capsule, which have retained in some degree their natural separation from the 
aqueous humor by becoming shut up within the involutions which this membrane 
is prone to form when, on being ruptured, it rolls up in a direction contrary to 
that of its normal curvature when unbroken also in cases where the opposed inner 
surfaces of the anterior and posterior surfaces of the capsule have fallen together, 
with or without the interposition of some remaining layer of adherent lens-substance. 
If such surface structure is included, it may indeed become the source of new lens- 
growth of very appreciable thickness, usually opaque, but occasionally, as I think 
I have seen, having in some degree, and for a time, the transparency of natural 
lens-substance. Both these varieties, but rather the former, may in process of time 
assume much toughness, especially if inflammation have added to them any fibrinous 
films. 

3. By the capsule becoming not opaque itself, which perhaps it seldom or never 
does, nor the bed to which opacities adhere, but simply wrinkled and folded in such 
a way as to refract the light unequally in its passage, and consequently to confuse 
the image. It is to this particular cause of imperfect sight that I wish to draw 
attention. 

Nothing perhaps has occurred in the course of the convalescence to excite 
any suspicion of an imperfect result. The eye has been originally a most promising 
one, the pupil active, the tension natural, and no pain or inflammation has succeeded 
the operation. The patient declares he sees objects brightly, yet on a trial with 
the usual series of lenses no clear image can be obtained. At an early period, 
perhaps, t.«., within a few weeks, the acuteness is indeed considerable; but on 
subsequent trials, weeks or months afterwards, a deterioration seems to have 
occurred, which is often not unnaturally attributed to a failure of the retinal 
power, because no inflammation has been noticed, and on a cursory examination 
* Vide ' Lectures on the Parts Concerned in tlie Operations on tbe E^e,' London, 1849, page 63, 
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the pupil exhibits no opacity sufficient to account for the defect. On lateral focal 
illumination a very delicate film may perhaps be detected, but even this not 
necessarilyj and it is altogether much less in amount than what the surgeon often 
sees to be compatible with much better vision than that which he finds to exist 
in the case under his inspection. The ophthalmoscope now comes to his aid, and 
is the best discriminator of the actual condition. He finds that no sharp image 
of the fundus, and particularly of the optic disc, can be obtained. The situation 
of the disc is detected by its whiteness, and perhaps, according to the degree of 
the capsular fault, its general shape, or even its vessels, may be observed, hut 
irregularly distorted, as though seen through finely wavy glass. As his lens moves, 
tlie image of the disc is seen through successive portions of the pupil^ and is seen 
differently according to the variation in the capsule at different points. Finally, 
keeping the optic disc in his line of sight, as the best foil by the whiteness of its 
reflex, he brings the lens sufficiently far from the patient's eye to have the capsule 
itself in its focus, and he then sees the actual wrinklings of the transparent membrane 
by means of the various inclination given by its folded structure to the rays of 
light. There are dark and bright lines or streaks varying with every movement 
and slope of the lens he holdn, indicating the lines of direction in which the emergent 
light is so deflected that it fails to meet his view, or comes in augmented intensity. 
It is a phenomenon not dissimilar in its nature from that observable in conical cornea, 
but in this latter there is more distortion of the optic disc as a whole. It is seen, 
perhaps very distinctly, but much distorted, whereas when observed through these 
fine multitudinous wrinklings its general shape may not be far from natural, though 
the parts of which it is made up are comminuted or broken up, so that its details 
cannot be discriminated. 

I have hitherto spoken of obstructions formed by the anterior capsule. It is 
obvious that the two first forms above enumerated (the capsular opacities) may either 
necessarily or probably involve the posterior capsule also ; but the wrinkling of the 
still transparent capsule spoken of under the third head is much less apt to do so, 
though it occasionally may ; for in the operation supposed, the rim of the capsule and 
the posterior layer are untouched, and consequently the rim does not fall much 
together, and any shrinking of the posterior capsule afterwards is likely to be even 
and uniform, and were it otherwise the greater tenuity of this portion would render it 
jess disturbing by its false refraction than a similar folding of the anterior part. 
Moreover, I think it probable that as the eye settles into its ultimate balance of 
tension and position of textures after the operation, the vitreous humor, where bounded 
by the posterior capsule, falls sufficiently forwards to have rather a convex than its 
former concave shape, and that then the posterior capsule becomes somewhat convex 
forwards, and wrinklings in it are avoided. Such a convexity of the vitreous in the 
pupillary area, even if unsymmetrical, would hardly mar the image in any sensible 
degree, since the index of refraction of the vitreous differs so little from that of 
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the aqueous. Nevertheless, I have sometimes thought that such an abnormal form of 
the front of the vitreous, if presenting a very sloping surface forwards, has really 
been of some detriment, where the media in the pupil presented absolutely no 
opacity. 

And now, as to the principles which should guide us in dealing with such 
capsular obstructions by a supplementary operation. The question is an important 
one. Patients not seldom dislike an additional operation, particularly as in few cases 
can we truthfully aver that they run no risk whatever by undergoing it. Particular 
reasons may vary in different cases, but in general I should advise a patient to be 
content without a secondary operation if he is able to read 5 or 6 of J&ger. If the 
wrinkling of the capsule, however, be in such a case the sole obstruction, and he 
wishes to see still better, I am quite willing to tear it through, using the precautions 
presently to be described. In general, no operation should be undertaken until the 
eye is entirely free from any inflammatory or congestive tendency that may have 
followed upon the original operation. 

1. In contemplating any operation on a capsular obstruction of the pupil, the 
first thing is to ascertain as far as possible its exact nature, whether it is complicated 
or not with any adhesions to the iris, and if so, where these lie, and what is their 
extent. We should examine the mobility of the pupillary margin under varying light, 
and its exact behaviour under atropia, following this up by lateral focal illumination, 
and, above all, by such an opthalmoscopic examination of it as has been above alluded 
to. The precise condition in each individual case ought to be present in the 
operator's mind ere he proceeds to deal with it instrumentally. The ophthalmoscopic 
examination after atropia should immediately precede the operation, that the picture 
of the parts may be in his mind, and he must remember that the view of the pupil 
as the patient lies on the operating table is a different one from that previously 
obtained, and generally insufl^cient of itself to inform him of the real nature of the 
obstruction. 

2. Dismissing for the present those cases of denser opacity, with cicatrized, con- 
tracted, totally adherent pupils, the result of chronic inflammation, and confining my 
remarks to the ordinary obstructions following the traction method, in which the pupil 
is not much smaller than it was made by the operation, the following rules are to be 
observed : — 

(a.) Chloroform may or may not be given, but if wished for, it may as well be 
given to a slight extent, so as to lessen the sensibility, but not to produce unconscious- 
ness, the patient being told to restrain his movements. I have not found any 
inconvenience from doing this. If he should prove uncontrollable it may be given 
to a greater extent ; but the operation is brief and never very painful, often it is 
hardly felt even without chloroform. If this is administered, however, the globe may 
be held with less compunction by the forceps, and to do so certainly adds to the 
precision of the steps. 
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(6.) Two needles should be at hand, bo that the second may be used if required. 
Both should be as fine as is consistent with strength : they should be cutting for a 
twentieth of an inch at the spear points; the stem should be cylindrical, should enter 
and move backwards and forwards easily in the corneal puncture, which it should at 
the same time perfectly fiU, so that no aqueous humor should escape until the 
instrument is altogether withdrawn. When the operation is over, the needle should 
be withdrawn gently^ and the lids at once closed, so that no pressure on the globe 
follows. In this way it may often happen that almost no aqueous is lost even through 
two corneal punctures ; from which the advantages result of no bursting forwards of 
vitreous humor through the pupil, no displacement or stretching of the pupillary 
margin or iris, and none of the pain and after ill-effects often due to this latter 
cause alone. I mention these paints advisedly, because, though the importance of 
having such needles has been again and again insisted on, and is now well understood 
by many, yet bad needles not fulfilling the above indications seem to be in too common 
use. The needle also should pierce somewhat obliquely — say at an angle of about 60** 
or 70° with the perpendicular — if entering too vertically the aqueous more readily 
escapes afterwards, if too slantingly its corneal track is too long, and it works less 
easily in different directions, and not without stretching the corneal tissue. As it has 
usually to be introduced near the corneal margin, a direction thence to the opposite 
side of the pupil will usually have the right obliquity, 

(c.) If any considerable part of the pupillary obstruction consist only of crumpled 
capsule without opacity, that part principally, if not solely, should be selected for 
operation : the point of the needle should pass to its further side, should cut it through 
in different directions without entering deeply into the vitreous humor, and should, so 
to say, comminute it, without any drag on the contiguous parts either of the capsule 
or iris. If a free opening be thus made it wiU be effective for a clear image, even 
though diffused shadows be still cast on the fundus by films of opacity in neighbouring 
parts of the pupil, and I would advise that no attempt be made in that case to remove 
such opacities, unless, being very brittle, they yield to a slight touch of the needle, or 
unless they occupy a considerable proportion of the pupillary area, 

(d.) If it is desired to break through such denser or adherent films, which resist a 
single needle, the second one, held in reserve, is to be introduced with the other hand. 
The first should have already cut across the film or separated it if adherent, in so far 
as it could do this without a drag on the iris or ciliary body, and the capsule has thus 
perhaps been reduced to one or two strings tougher than the rest. The second needle 
is then inserted in such a position as may best secure the rupture of these bands in the 
usual way, their points crossing, one in front, the other behind the band, and revolving 
a few turns round e^ch other, and then perhaps being separated. 

(fi.) As it is of prime importance that this little operation should not be followed 
by iritis, it will be well to let any unavoidable drag upon the iris be a gradual one. 
This tissue will yield to a gentle continuous force, while one suddenly and roughly 

3 AA 2 
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applied will do it violence, and excite it to inflame. The movements of the needles 
should therefore be slow, not jerky. 

(/*.) The vitreous humor should not be encouraged to come through the opening 
made in the capsule. To retain the aqueous and favour its speedy re-accumulation in 
the manner above alluded to is one means of ensuring this. Another is to avoid 
running the needles too deeply into the vitreous, or making too wide excursions there, 
so as to break it up. I think it often happens that this humor is more fluid in its 
axial region, behind the pupil, more consistent near the ciliary region. Wide excur- 
sions of the needle, pushing the pupillary margin towards the ciliary region, are apt 
to disturb this latter part of the vitreous, and cause it to press thence afterwards 
through the pupil, occasioning irritation of the iris by displacement, and sometimes 
consequent heightened globe-tension of the glaucomatous type. 

(g.) Such glaucomatous tension is particularly apt to come on after needle 
operations following flap-extraction, where the pupil is small, and disposed by 
the integrity of the sphincter to remain small afterwards, as well as to suffer at 
the moment from the dilating force of the needles. It is very much less apt 
to ensue upon a similar proceeding following the traction method, and this 
indeed constitutes one of the subsidiary advantages of this latter method. Never- 
theless a few words here may be added regarding it. I have formerly alluded to 
it in speaking of glaucoma. {See ^ British Medical Journal,' Jan. 30th, 1864, 
p. 135, and Teale, ibid.y p. 404.) 

This glaucomatous hardness is by no means an indication or result of mere 
iritis. Considerable iritis may follow a capsular operation, and even last many 
months without any increase of tension : and, like ordinary idiopathic glaucoma, 
this glaucomatous state may commence without inflammation and remain long 
without pain, though it is far more commonly attended by both. It may come on 
within twenty-four hours after the needle has been used, but usually on or 
after the second day. The patient does not then see so clearly as inunediately 
after the operation, the eye is a little hard (Tl), it is perhaps hardly redder than 
natural. 

Within twelve or twenty-four hours, perhaps in the night, ciliary pains in the 
brow or temple come on, and the eye is found still harder (T2 or T3). With 
the higher tension there is more injection, but chiefly of small ciliary vessels, 
and vision is more obscure, but on examination of the media there is little to 
account for this, the cause being, not their opacity, but compression of the retina. 
But probably the iris will be found more or less bulged forwards, showing 
accumulation of fluid behind it in a space not communicating through the pupil 
with the anterior chamber. Often this bulging is partial or imequal, occasionally 
the pupillary margin is thrown aslant by it. Whether the over-secretion indicated 
by the bulge, by its reaction on the other contents of the globe, is the sole 
source of the heightened tension, or whether, as I am rather inclined to believe, 
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the displacement and stretching it causes in the iridial tissue becomes the excitant 
of the vascular nerves governing the secretion ; according to the views of Professor 
Bonders, it is certain that a puncture of the bulging iris with a broad needle, 
opening a communication with the anterior chamber, usually suffices to relieve 
the heightened tension, and to cause a subsidence of the rising inflammation. This 
therefore should be made at the earliest moment that the globe is found to be 
too hard, at least if the hardness rises to T2, and persist after twelve hours from 
its commencement. Atropine should certainly be used, but it is often a mistake 
to apply leeches, or to trust to any remedy short of local relief by puncture ; 
and if this be necessary, the sooner the better ; for then all the secondary evils 
of the glaucomatous state may be averted, which otherwise may be expected to 
develop themselves sooner or later, according to the intensity of the inflammatory 
symptoms, 

(A.) It is chiefly on account of the liability to this glaucomatous state that an eye 
should always be carefully watched for some days after the needle operation, and no 
premature use or exposure to light permitted. But by attention to the points of 
practice now insisted on, I think such state wiU be rarely excited, and that if at once 
recognized it may be readily relieved. 

Proposals entitled to great respect have been made within the last few years, by 
one of which (that of Jacobson) the old flap operation has been varied by the perform- 
ance of an iridectomy after the flap has been formed and before the opemng of the 
capsule, the intention being to facilitate the egress of the cataract, and to obviate the 
troubles of after prolapse of the iris. As no traction instrument is here used, the flap 
must be large, and chloroform therefore is not prudently admissible. The operation 
too without chloroform is considerably complicated and prolonged by the iridectomy, 
and made more painful, and loss of vitreous is therefore prone to occur, I have 
perfonned it a few times, but have not been satisfied with it. Before the formal 
proposal of this as a method, I had now and then in flap* extraction excised iris after 
the extraction of the lens in cases where there was a strong disposition in the iris and 
vitreous to bulge and distend the flap ; also where vitreous had already escaped I have 
removed a portion of the iris with advantage. 

Another proposal (that ofvoH Graefe) has been to make an iridectomy as an 
altogether preliminary step, and to wait until the eyes had recovered from this 
operation before removing the lens, either by the large flap or by the smaller incision 
with the help of a traction instrument. With respect to the former alternative (by 
the large flap), a preliminary iridectomy would no doubt disarm it of some of its 
attendant hazards, and chloroform may be given for the iridectomy, though not for the 
extraction. Probably such ah extraction would be attended with more risk of loss of 
vitreous than the ordinary flap method, without iridectomy, but certainly the 
recovery from it would be on the average a safer one. With regard to the latter 
alternative (by the smaller incision and a traction instrument), chloroform is admissible 
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at both parts of the two-fold operation ; but then it may well be questioned on what 
adequate grounds the patient is to be subjected to the inconvenience and anxiety 
involved for the most part in this double proceeding, when a single operation under 
chloroform, according to the method advocated in the present paper, will suffice. 

On the whole, the experience I have acquired induces me to draw the following 
conclusions : — 

1. The operation described may be applied to all cataracts of harder consistence 
than those which admit of being withdrawn through a puncture of the cornea. 

2. The iridectomy, which is a necessary part of it, is no disfigurement, nor does it 
in an appreciable degree affect the optical result. 

3. This operation is superior to flap-extraction by being applicable under chloro- 
form, by its diminished risks during convalescence, and by its greater average success, 
and by being now and then admissible where flap-extraction would be attended by so 
little prospect of advantage as to be hardly worth performing. 

4. While therefore flap-extraction may still be preferable under certain circum- 
stances, and while it may be open to the future to render its success more secure under 
various conditions, a general adoption of the traction method would be likely, at 
present, to add considerably to the percentage of cases of cataract in adults recovering 
sight by operation. 
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held the head downward and a little to the right side; with the left eye only J6, 
and that with the head erect. Both eyes were of good size and appearance; the 
anterior chambers were of ordinary depth, but the irides trembled when the eyes 
moved, especially in certain positions of the head ; and it was noticeable that when 
the face was inclined downwards the iris advanced, especially the right, and the 
nasal side of it more than '^the temporal. The pupils acted promptly and freely, 
and when they were expanded the lenses could be seen by the OS to be rather 
small, and placed too high, as well as somewhat inwards, so that their lower margins 
crossed the pupil obliquely. The fundus of the eye was clearly seen through the 
lens in the higher part of the pupil, while through the lower part of the pupil it 
was seen as in cases of aphakia. Very faint marginal opacities existed in both 
lenses, only discoverable on close inspection. The man had never experienced any 
trouble with his eyes till the winter of 1863-4, when he was 22 years of age, and 
when the following circumstances occurred in connexion with the right eye, the left 
remaining quiet : — 

On three occasions, at intervals of about a week, he awoke with the eye dim 
and misty, soon accompanied by pain in the eye or brow, but towards the middle 
of the day the symptoms remitted, and he saw as before, forgetting the occurrence 
till again reminded of it the following week. He came to Moorfields on the third 
of these occasions, when, at 11 a.m. the tension of the eye was found augmented, 
Tl, there was hardly any anterior chamber, the iris was not tremulous, being almost 
in contact with the cornea, especially at the inner side, where it was evidently 
bulged forward by the lens. The pupil was dilated, irregularly oval, and inactive ; 
the conjunctival and sclerotic vessels were congested, with considerable pain and 
aching of the globe. The visual field, F, was complete, but vision everywhere dull. 
Fingers could be counted at 1 foot. The eye was kept under observation. At 
11.30 a.m. the anterior chamber was found less shallow, the iris not so advanced, the 
pupil circular and more active, and the pain nearly gone. Tension stiU Tl. At 
12 o'clock the anterior chamber was restored to its natural size, the iris tremulous 
like the opposite one, the pupil active, the mistiness less, no pain, and Tl? 

I ordered the man to come daily to my house that I might more accurately study 
these remarkable phenomena. The next day, February 3rd, he came at 11 a.m. 
There had been no return of dimness. The right eye was Tn; he could see Jl 
at 4 inches ; the lens and iris were in their usual state, as described in the opening 
statement. 

I now directed him to alter his posture, to see whether the lens would vary 
its position, as he thought the pain and dimness had first come on after stooping. 
He was made to sit with his head held down in a stooping posture from 11.10 
till 11.35, but no inconvenience ensued. When he leaned forward the pupil only 
became dilated, and when he leaned back, so that the eye looked upward towards 
the light, the pupil contracted. Next, the head was held downwards, and to the 
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slackness, and though the lens no longer pressed upon the iris, the congestion whs 
increasing, and the vision nearly gone. If the symptoms could be supposed likely 
to yield to any general treatment, the eye would still be liable to a recurrence 
of them all on the next dislocation of the lens; but I could not say I thought it 
possible to escape the entire loss of the eye by anything but operation. I therefore 
determinisd at all events to remove the original cause of the mischief by extracting 
the lens, and in doing this to excise a portion of the iris, without indeed having 
any very definite idea of what the immediate effect of this op^ation might be on 
the intra-ocular circulation and tension, though I could not but watch the effect 
in these respects with much interest. Chloroform was immediately given and the^ 
iridectomy made outwards because it was in that direction that the lens had projected 
through the pupil. On completing the section of the corneal margin a bead of 
vitreous protruded in such a manner as to show that it was still contained within 
the hyaloid capsule. After the iridectomy the lens was removed without difficulty 
by a small scoop, a bead of vitreous, remaining in the wound, being . snipped off 
with scissors. 

The lens waa found to be altogether too amcdl and too convex, very like the lens of 
a young child. Its equator was not circular, but irregular, in a way to give an 
indication of the trilinear arrangement of the segments, i.e., it approached in a slight 
degree to a triangular outline when seen from the front or back. No suspensory 
ligament was discoverable, so that it seemed- that what remnant of this structure 
had previously held the lens in its position had been broken through during the. 
operation at the capsule of the lens, not at the ciliary body. The capsule was 
entire and quite transparent, and the body of the lens almost, if not quite, transparent 
also. 

During the 13th, 14th, and 15th there was no pain^ and the eye seemed to be 
recovering, becoming gradually less^ vascular and the vision better. The tension 
remained -T3 or 2. The further progress was steadily towards recovery, and may be 
most simply stated by a transcript of the notes ast follows : — 

16th. Tl. Sclerotic injection chiefly about the wound ; cornea much jclearer» 

Sight improving ; can distinguish faces. 

24th. Tl. Slight injection at the wound; cornea quite transparent; good 

anterior chamber. Diffuse haze of the vitreous. Fundus not seen. With reads 
J13. 

27th. ^Tl?. Vitreous hazy still ; reflex better; but od not seen. 

March 5th. ^TIP. Vitreous still hazy, and flocculi visible by the OS ; the od 

indistinctly seen. With ^ reads J8. 

12th. — Tn. The vitreous is clearer, and shreds are seen on it, moving with, the 
movements of the eye. 

• 19th.— Tn. With ^ reads J3. 

26th. — ^Tn. Slight films still seen in the vitreous ; od plainly seen, its colour 
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I now determined, as in the preceding case, to attempt relief by opCTation. 
Under chloroform, a marginal incision of two lines was made upwards and oatwards 
by a Sichel's knife and a bead of vitreous, which at once protruded apparently in the 
hyaloid tunic, was snipped off. A spoon was now passed behind the lens and its 
capsule and the lens, rupturing in the attempt, was withdrawn in two or three 
portions ; but as it was transparent, some fragments were probably left. More rather 
solid, clear vitreous protruding, in all about five or six minims, was now snipped off 
by scissors, and the eye closed. No iris was removed, as the instruments failed to 
take hold of it, the vitreous folding it backwards above and behind the corneal section, 
as usual in such cases. It will be seen that it would have been better if it could have 
been excised at the time. After operation, -T2. 

22nd. — No pain; but some swelling of the lids, Tn. Two leeches were 
applied. 

23rd. — ^More pain ; the swelling of the lids extends to the temples, and the leech 
bites are suppurating. Some chemosis. Goulard lotion. 

After this the tumefaction subsided gradually. The tension of the eye was then 
found normal. 

On the 26th he could see the hand, but could not count fingers. The next day 
he could count fingers held close ; the following day at 4'. 

On the 30th, with J15. The centre of the section gaping, and the iris 
protruding there, was snipped off on the 31st. 

On April 11th the eye continued red, but pain had quite ceased. 

On May 10th, redness nearly gone, but returned on use. Tn, with J8. 
After this the eye became strong, and the vision still improved when he was last 
heard of in January, 1865. 

Casb 3. 

A little boy, 8 J years old, in the middle of May, 1863, had the right eye hit by a 
child's blunt arrow. The lens was thrown upwards and outwards in the direction of 
the ciliary body, the lower and inner half of it remaining visible. Very little 
inflammation followed, and the pupil being kept dilated with belladonna, the eye 
seemed to be suffering little from the injury, except the impairment of its sight. I did 
not see him until the 11th July. The lens was then in the position indicated, its 
lower and inner margin crossing the pupil obliquely near its centre, and the pupil 
below this being hazy, and having a dull reflex by the OS. The pupil was also drawn 
downwards and inwards {ie.^ in the direction contrary to that which the lens had 
taken), probably from vitreous humor which had been forced forwards through it on 
that side at the moment of injury. The anterior chamber was rather large; the 
cornea slightly hazy ; the ciliary vessels somewhat injected. The eye was decidedly 
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too hard, T2. As there was little pain, it was doubtful liow long the glaucomatous 
state had existed. Iridectomy, however, and the extraction of the displaced lens 
being clearly indicated, both were at once proposed and performed the same day. 
The iris was excised over the lens, upwards and outwards, and the greater part of the 
lens easily removed by a scoop. Some vitreous humor was necessarily lost, which was 
firm and apparently clear. 

After this, there was for three days, and afterwards Tn until the 25th, when it 
rose to Tlj with a httle renewed redness; the sight again less clear than it had 
become subsequent to the operation. There was no obvious cause for this new increase 
of tension, and it was treated by rest, atropine lotion, and Eeclusion of the eye from 
Hght. 

27th. — Still Tl, but less redness, and eye quieter, 
Aug* 6th, — Tn ; no redness or pain. 



Eemakks on the Thbee Foregoing Cases, 

In the first, the sudden displacement of the lens and pressure on the iris, so as 
to force it forwards and drag upon its ciliary attachment ; dilating the pupil seemed 
to give rise to the glaucomatous state, to a redundance of the secretions within the 
eye, and a heightened tension in consequence. This subsided and recurred several 
times, in apparent dependence on the same cause. Finally, under a continuance of 
this displacement, and of the congestion and consequent effusions, the glaucomatous 
tension gave place spontaneously to the reverse state, viz,, a morbid slackness which 
is not usual in idiopathic glaucoma, but which must be regarded as a phenomenon of 
the same order as the hardness, only in the reverse direction— a disturbance of the 
balance of secretion and absorption from certain vessels within the eye. If the one 
condition, according to the views of Professor Dohders, be the result of a reflex 
irritation of the nerves controlling the secretions, the morbid softness may have been a 
consequence of this irrritation having passed over into a state of paralysis of the same 
nerves. Whatever the explanation, the fact is remarkable, not less than the additional 
fact that iridectomy, with the removal of the lens as the original exciting cause of the 
whole, put an end to the whole series of morbid phenomena, and restored permanently 
the healthy state of the vessels, and the proper balance of the tension. 

In the second case also {that of the clergyman) the glaucomatous hardness of the 
eye seemed to originate in the traumatic displacement of the lens and pressure on the 
iris. It increased as the iris was more pushed forwards towards the cornea ; and it 
was similarly at once relieved by the operation, though the removal of the lens only, 
with some vitreous humor, sufliced for the result. 
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In Case 3, the conditions produced by the injury, as well as the remedy, were of 
corresponding kind 

In neither of these cases of glaucomatous disease, produced by a mechanical 
cause, was there any tendency to suppuration of the globe, or even to hypopyon^ 
effusion of pus or lymph into the anterior chamber. In this they correspond with 
ordinary glaucomatous affections, where effusions are uBually serous, rather than 
fibrinous or purulent. And this has, no doubt, a close and intimate relation 
with the nature of the morbid process. In iritis, attended by effusion of serum or 
lymph, and in ordinary hypopyon, augmented tension of the globe is, as a rule, 
absent. Thus the type of glaucomatous disease is different from that of inflammation. 
It is essentially an altered balance of secretion, in which intra-ocular secretion, even if 
of only the natural fluids of the eye, is in excess of the normal quantity^ and removal by 
the vessels does not keep pace with the effusions from them. When pus or lymph are 
poured out into the chambers or tissues of the eye, as a consequence of inflammation, 
not of the glaucomatous type, the normal fluids, especially the water of the aqueous 
or vitreous humors are absorbed in a corresponding or even an excessive measure, 
and the tension of the whole organ remains normal, or may be even slackened. Those 
who would advance at all towards an understanding of the nature of glaucomatous 
disease, must acknowledge these facts, for they are fundamental It seems to be a 
reasonable . corollary from them, that glaucoma is, in its essence, not an inflammation ; 
and when inflammatory, only 4SiQ, as it were, by accident or complication. It is easy 
.to see how serious such an inflammatory complication must become when affectiog the 
vessels of structures confined by their very anatomical arrangement within the comeo- 
sclerotic case, the limits of whose normal extensibility have been already reached 
lunder the distending influence of excessive production of secreted contents, and which 
mujst then necessarily react on the contained tissues with a baneful pressure propor- 
:tioned to its suddenness; and intensity. The acute and penetrating genius of v oif GtEtAEFs 
lias I sufficiently shown how this pressure must be most peculiarly exerted on the optic 
disc, . and on the circulation . and innervation of the retina. 

Leaving the subject of glaucoma, I may add torthe details of the first related case, 
notices of a few others in which a similar defect of the ;lenses was observed, as tiiey 
may go to furnish materials for a general account of . such faults of development. 



Case 4. 

August 17th, 1858. — little boy of five years old had. always been noticed to be 
" short-sighted," but two days ago a peculiar appearance was noticed in the left eye, 
and he was brought to me accordingly. His parents stated that eighteen months ago 
he had fallen out of bed on his head, that he had been stunned for five minutes, and 
been convulsed ; moreover, that a year ago, he had run his .head against a .door. 
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contraction of hands and feet up to two years old ; health tolerably good since, but 
was thought to be consumptive when 12 years old. The head and face are unusually 
formed, with large overhanging brows and broad alae nasi. No peculiarity of the 
teeth ; joints of the fingers large. He has read a good deal without difficulty, as, 
indeed, the nature of the employment which he now follows shows, for he has only 
applied on account of being shortnsighted," thinking that glasses will relieve him. 
He has several brothers and sisters all with good sight. 

He holds the book very near the eyes, and reads with one eye, the left having 
slight external strabismus. The pupils are rather dilated and sluggish, the right more 
so. F normal, Tn. 

The right eye could see Snellen 200 at 4' ; with | 200 at 10'; without a glass, 
J16 at 2^'' ; after atropia JIO. 

The left eye Snellen 100 at 10'; with i, 100 at 20 ; without a glass, Jl at 2^". 
Convex glasses helped but slightly. 

With the OS the lenses are seen in about the upper two-thirds of the pupils, being 
displaced upwards, as well as too small and false in shape. For the lower margin, 
instead of being of a regular curve, presents several sinuosities, and takes on the whole 
4 horizontal direction, as though the lowest part had sprung upwards, released from 
its attachment to the ciliary body, while the lateral parts were still held by the 
suspensory ligament. It is remarkable, however, that although the lower and, of 
course, the marginal part of the lens is thus irregular, the nucleus seen in quite the 
upper part of the pupil is perfectly circular, and therefore unconformable in its 
outline to the marginal part. Its outline is distinguishable, because it is not, like the 
margin, quite transparent but faintly opaque, in fact cataractous, though probably 
only in a very thin lamina of its superfices, and through it as well as through 
the clearer margin, as also below, where there is no lens the od is easily 
distinguishable. In both eyes there is the myopic arc — in the right below, in the 
left outwards. 



BEBiABKS. 

In this interesting case the lenses were not mobile, being held by the suspensory 
ligament in rather more than a half of their circumference, and the irides were also 
not tremulous. Neither was there the risk of dislocation which attends more 
extensive separation of the suspensory ligament. From the integrity of shape and 
perfectly circular outline of the nucleus, compared with the irregular margin of the 
superficial layers of the lens in the lower part, it may be inferred that the partial 
separation from the ciliary body took place after the formation of the nucleus, though 
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There is insuflSiciency of the int. recti on looking at near objects, the left eye then 
moving outwards. As he managed to pursue his avocations no operation was 
recommended, though such may become necessary. Being found to read more 
comfortably with a convex glass of and prisms of 3®, these were ordered with an 
eye-douche. 

Case 9. 

Mrs. C, set. 38 (daughter of Case 7). Sight always imperfect, and has used 
atropia for many years. Without atropia, J18; with atropia, 37 and 8. Both eyes 
present good examples of juvenile nuclear cataracts, the superficial layers of the lenses 
being clear. She has always read with comfort, but applies now because the atropia 
has lately irritated her. Another form was ordered, with an intimation that an 
operation for displacing the pupil would be applicable in case of the belladonna 
still being unmanageable. For thr^e years I have not heard of her, so I conclude it 
succeeds. 



Case 10. 

Miss M., set. 33 (daughter of Case 7). Absolute glaucoma of both eyes. Both 
Tl. The right has a singular abrupt and prominent ciliary staphyloma upwards and 
inwards the size of half a pea. She was " very short-sighted " as a girl, but could see 
small objects well with the right eye if they were held very near to it. The right 
gradually failed twelve years ago ; the left also gradually six years ago. No percep- 
tion of light for three years. 

The pupils are widely dilated. Both lenses are clear and are displaced upwards 
and inwards so much that only one-fourth of each is visible in the large pupil. The 
fundus of the eyes lights up well, there is slight glaucomatous cup in each, and the 
retinal vessels are atrophied. The loss of sight seems to have been due to simple 
glaucoma of the ordinary kind. 



Eemabks on the Last Four Cases. 

They illustrate a fact I have often noticed, viz., that a family tendency to defect 
or disease in the complex organs of sight, though often manifesting itself in even the 
exactest identity of form, yet may do so in other cases with variations, as here ; a, 
displaced but clear lenses ; J, rather peculiar form of early cataract ; c, the more 
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common form of nuclear juvenile cataract; c?, glaucomatous affection; the latter 
being the most subtle, and referrible perhaps to some inherited disposition of the 
vessels or nerves which may be supposed to be the primary seat of that disease. 
It may, however, be added that I have noticed a decided tendency to glaucomatous 
disease in persons who have undergone, late in life^ an operation for juvenile cataract 
— ^the same operation which at an earlier period would have been perfectly well 
borne, inducing in them an intractable glaucomatous reaction, and constituting one of 
several valid grounds for not too long delaying operative relief. I have attributed 
this to the long strain to which such eyes have been exposed in looking always 
through the dull medium — a strain alike of the retina, of the ciliary apparatus, and of 
the external muscles, and manifested often by redness, watering, and distress. But 
yet glaucoma, independently of this, is often decidedly hereditary, or a family 
complaint. 
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this network. This view enables us to understand the pain and tenderness present 
in the part (usually for some days) before the skin reddens or the clusters of vesicles 
appear. It may explain the long continued, sometimes lasting alteration of sensibility 
in the whole region of the distribution of the affected nerve-branch, even in parts 
where the actual eruption may have failed to appear. 

That peripheral excitement of sensitive nerves originating in a central or reflected 
source may induce tenderness and redness in the region of such nerves is sufficiently 
well known. In ophthalmic practice it is common, when an eye is intensely affected 
with inflammatory pain, especially if with intra-ocular tension the ciliary nerves are 
compressed or stretched, to have the whole of the same side of the head, even to 
the occiput — sometimes the opposite side in a less degree — ^not only the seat of 
acutest pain, but also highly sensitive to the touch, such tenderness only gradually 
subsiding after its cause has been relieved by (perhaps) iridectomy for glaucoma, 
or by excision of the globe. I have not seen zosteric eruption thus induced, but 
there is an evident analogy between the two states. 



Parts of the Eye affected. 

It is not always possible to examine the eye accurately during the herpetic 
attack owing to the swelling of the lids; but when this subsides it is usually easy 
to ascertain what tissues have suffered. I have seen nothing like herpetic eruption 
on the conjunctival surface of the lids or globe. The conjunctiva may be too red, 
the eye may be watery and intolerant of light, and the peculiar pain of the affection 
may be experienced in, or referred to, the organ itself; but usually there is no 
primary disease, such as corneal or iritic inflammation, coincident with, or forming 
a part of, the eruptive stage of the complaint. If these occur they seem rather to 
follow after a short interval Small softenings or ulcerations of the cornea, rather 
marginal than central, and slight iritis are the more common complications but rather 
the former than the latter, andthey have seemed to me to bear considerable resemblance 
to those following small-pox both in their course and the treatment they demand. 
This should be of a soothing or supporting kind, the lids being kept closed, and time 
being patiently allowed for the necessarily slow process of healing under natural 
influences. I have not found affections of the eye-ball to occur specially in those 
cases of ophthalmic zoster in which the eruption followed the course of the nasal 
branch. 



Treatment of the After-pains. 
I wish I could state anything very satisfactory as to the treatment of the 
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Cask 2. — Herpes r. Forehead, with Nebulous Cornea and Iritis. 

July, 1856. — Miss W., aged 57, had suflfered for three years from severe 
inflammation of the right eye, which had left a slightly nebulous cornea. She had 
muscsB, flashes, and periods of temporary blindness. 

She was not seen again until April, 1866, when she brought a history of confluent 
unilateral herpes of the right side of the forehead, in 1860, of which large scars 
remain. She had sufiered from neuralgia of the right side of the head, eye-brow, lids, 
and in the eye, since the attack of shingles. 

The right eye was Tl, there was a dense bufi* nebula occupying nearly the 
outer half of the cornea ; there were numerous adhesions of the iris to the capsule 
of the lens, lens clear or nearly so, Pr and Hm -j^. She could read J8 with 
and with -jVj Snellen 70, at 10'. She had used convex glasses for thirty years. 
Left eye Tn, posterior synechia, pupil almost closed, no reflex from the fundus, only 
perception of light. 



Case 3. — ^Herpes l. Forehead wtih Int. Strabismus of l. and Diplopia. 

Mr. W., aged 36, was seen in March, 1858. He had had a consumptive tendency 
for three years. On two occasions the diplopia had occurred for six weeks and then 
ceased. At this time he had diplopia of four months' duration, following an attack of 
" erysipelas " (shingles), which had left cicatrices on the left brow, and a sensitive 
state of the skin. Diplopia horizontal, right image formed by right eye, and faint, 
the two images a foot apart at 12'. Giddiness with each eye constant. The eyes 
appeared straight, but the left had a slight tendency to internal strabismus, on looking 
to the right. 

March 18th, 1859. — Soreness and numbness of the skin have continued. The. 
diplopia has increased, and there is decided internal strabismus. He always walks 
with one eye closed on account of the double vision. 

Division of internal rectus was suggested, but not acceded to. 



Case 4. — ^Herpes l. Forehead and Scalp with CoNJUNcnvms. Division 

OF Supra-orbital Nerve. 

Mr. L., aged 70, was first seen in May, 1862, when he had some dimness of the 
left eye, caused by faint striae in the lens. 
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On Nov, 7tb, 1865j he came again with the following history sent by his medical 
man. In the previous Jnly he had one day intense pain in the right eye and forehead, 
followed on the next day by a spot of herpes in the centre of the forehead, In a day 
or two the inflammation tipread to the neighbonring skin, and soon advanced over the 
entire half of the scalp. The disease was considered a combination of herpes and 
erysipelas. Blisters formed wherever the mischief wandered, and the whole of the 
right half of the j^calp was raised by a bluish sanions fluid. Under a liberal diet, wine 
and quinine, he slowly recovered As the eruption disappeared the skin was found 
numbed and hardly sensitive to the touch, but this condition was soon succeeded by 
extreme hyperesthesia, and very intense neuralgic pain, As convalescence advanced, 
the conjunctiva of the right eye became inflamed. He had in October an attack of 
gout, which for the time gave relief to the eye. On his visit in November, the skin on 
the side of his forehead and vertex was extremely sensitive to the touch, cold, heat, 
&c,, and he had almost constant neuralgic pain. The cornea was clear, and the 
conjunctiva hardly affected. The forehead was covered with scars. 

Embrocations and hypoderaaic injections caused no relief, but some ease was 
given by wearing a cap of cotton wooL 

May 9th, 1866. — Still constant pain. Sleeps badly, and does not bear opiates. 
Sensitiveness of skin very great. 16th. Supra-orbital nerve divided sub-cutaneously 
as it emerges from the orbit. There was hardly any external bleeding. 17th, 
Considerable ecchymosis of the upper lid, good night, without neuralgia. 19 th. Still 
pain in side of temple and nose, but expresses himself relieved since the operation. 
The last account received in December reported very little improvement, as resulting 
from the operation. 



Case 5. — Herpes Cheek and Temporal Kegton^ with Atropht of 

THE Opnc Nerve. 

May, 1864>— Mr. D., aged 44, was attacked in January last with inflammation of 
the side of his face, which was considered as erysipelas* It occupied the left half of the 
face as far down as the level of the lobe of the ear, but not the ear itself, nor the nose, 
except about the bridge. It extended also to the left temporal region, and for a short 
distance above the brow — nowhere else. Li ten days it had reached its worst, and for 
three weeks he was very iU, with much swelling of the left lids, and great pain. When 
the swelling subsided, the left eye was found to be blind. At the end of five weeks, 
when the face was well, the right knee became much inflamed and swollen — ^it is 
now 2| inches more than its fellow in circumference, and has been in a plaster of 
Paris bandage for six weeks. 

3 DD 
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Now, left upper lid tumid, and half open. Movements of the globe normal — ^no 
paralysis of the third nerve ; left globe, Tn, pupil dilated, and acts only with the right 
retina, no perception of light ; OS clear, od white, arteries and veins small. 

Eight eye perfectly good. Sensation perfect on- skin everywhere. 



Case 6. — ^Herpes l. side of Head, Cheek, Nose and Lids, with Nebulous 
CJoRNEA. Division of SuPRA-ORBrrAL and Infra-Thochlear Nerves. 

Samuel H., aged 65, a sailor, came to Moorfields in May, 1866. The right eye 
had been blind 18 years. Sight failed gradually during a voyage to Hobart Town, 
without pain or inflammation. Tn. OS atrophy of the optic nerve. In November, 
1864, he was seized with violent pain shooting through the head, followed by inflamma- 
tion of the left side of the head, with swelling and great pain of the left brow and 
cheek. It was said to be erysipelas. He was in the hospital at Point de Galle, 
Ceylon, for twelve months, the inflammation lasting for about five months. Ever 
since, he had had a numb feeling of the left side of the head, cheek, and side of 
nose, with great soreness to touch — hyperaesthesia — could not bear a brush to his hair. 
He had frequent darting, shooting pains in the left temple and side of the head. There 
were white scars, not deep, but well marked, on the skin of the left forehead, on the 
side of the nose, and on the upper and lower lids. The palpebral conjunctiva had 
cicatrices from old granulations. Cornea, nebulous on the lower part, and facetted 
about the apex. Tn. J16. 

Mr. Bowman passed a broad cutting needle under the skin above the left brow, 
and divided the supra-orbital nerve. A compress was applied, and there was hardly 
any bleeding. The operation was followed by relief from the extreme sensitiveness 
of the skin of the forehead, but the pain in the vertex and side of the nose continued. 
A fortnight afterwards, the branches of the infra-trochlear nerve were divided, and 
also an artificial pupil made outwards in the left eye. The pain in the skin of the 
nose was relieved at once, and in a few days he left the hospital. 

Sept. 28th.— He has continued free from pain in the temple and side of the nose, 
and the pain of the vertex is much lessened. The inner surface of the left nostril is 
extremely sensitive to the touch, and often gives him a good deal of pain. Vision 
generally improved by the artificial pupil. 

Nov. 13th. — There is now no pain in the vertex, nor on the outside of the nose, 
but the inner surface continues very sensitive. He is looking greatly improved in 
health. He can see J12. As he is hypermetropic he wears a glass of that 
power, and is enabled to get about and do a little work at the Sailors' Home, of which 
he is an inmate. 



Case 7, — Herpes r. Forehead wmi Nebulous Cornea. 



July, 1866, — Miss S,, aged 60» bad two years ago severe pain over the region of 
the first division of the fifth nerve, followed by confluent herpes of the forehead. She 
suffered extremely for three or four weeks, but was somewhat relieved by blisters 
behind the ears. Numbness and hypersesthesia of the ekiu have remained ever since 
to the present time* There are patches of cicatrix above the brow, and an uneven 
nebulous state of the upper part of the cornea. She has frequent attacks of neuralgia 
also, on the right side of the head. 



Case 8. — Herpes r. Forehead and lNFR.v-ORBrrAL Eegion wrra iRins and 

Ulcer of Cornea, 

Oct, 1866. — Mrs, S., aged 52, came on October 27th with the following history, 
kindly given by Mr. Kelson Wright, her medical attendant. 

On Sept. 28fch she had been seized with severe pain over the right brow {like 
clavis hystericus), accompanied with lacryraation and photophobia. 

On the fourth day after October 2ud, several patches of herpes appeared between 
the right brow and the root of the hair, extending to the median line in one dh^ectioi], 
and to the middle of the temple in the other. 

On the 4tli, a zonular redness was noticed round the cornea. The pain over the 
brow was very severe. 

On the 6th there was great photophobia, and the pupil was seen to be irregular. 

By the 12 th the patches of herpes were nearly well, but the pain continued, being 
much aggravated at night. 

On the 20th the cornea appeared rough and hazy, sight was much impaired. 
The burning, stinging pain in the brow continued. 

On the 27th, when Mr. Bowman first saw her, the eye was less inflamed, but the 
photophobia and pain remained. The cornea was clear, but at the inner and lower 
margin, for about a quarter of the circumference, there was an abrupt, deepish ulcer. 
Tlie pupU, under atropine, showed several adhesions of the iris to the capsule of the 
lens. The conjunctiva was a good deal injected, Tn. There were marks of the 
herpetic eruption over the right forehead, and a small patch over the infra-orbital 
foramen ; none on the nose. The skin of the forehead was very painful and tender to 
the touch, and the patient had been suffering severely from neuralgia, especially at 
night, so much so that she had hardly had a nighfs rest during the month. She stated 
that she was liable to free perspiration, and attributed the attack to exposure to cold 
wind during a profuse perspiration. A hypodermic injection of morphia was employed 
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that evening, after which she slept well, and continued free from pain the following 
day. 

On the 29th the pain returned, but to a less degree. 

At the latest report (Dec. 21st) the cornea was quite clear, no trace of ulceration 
remained. The only complaint was of irritation when warm, or near the fire, in the 
spots where the eruption had been ; and the skin continued of a dark colour, but free 
from scars. 



Case 9. — Herpes r. Forehead and Eyelid ; Globe not Implicated. 

Edward H., aged 70, was seen in December, 1866, when he stated that five weeks 
previously he had severe pain on the right side of the head, followed in a fortnight by 
an eruption over the corresponding side of the forehead. This was accompanied by 
tingling and numbness of the skin. These symptoms increased for about three days. 
The right lids were a good deal swollen, and the sight a little dim. Bfis general health 
was very good. At the time of his visit the eruption had disappeared, but dark 
brownish scars remained, occupying the right side of the forehead, temple, and 
upper eyelid. The great force of the herpetic attack seemed to have been expended at 
the commencement of the frontal nerve, where the scars were deeper and darker, and 
it seemed to have diminished in violence as it followed the distribution of the nerve. 
The eruption was limited accurately by the middle line of the forehead, and spread 
upwards amongst the hair to about the fronto-parietal suture, and laterally over the 
temple. The skin was numb to the touch, and at times, especially at night, the seat 
of tingling and smarting relieved by the application of warmth. The pain had not 
been very violent, except at the outset of the attack. The right side of the nose also 
was numb, although there had not been any eruption on it. The sensation of the rest 
of the face was normal. His vision was unafiected. - 

Feb., 1867. — Numbness continues, and tingling at times at night now aggravated 
by heat. Slight tinea of upper lid. 

This case is illustrated by the annexed photograph, taken by Mr. Ernest Edwards 
about six weeks after the attack. 
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CASES OF TEMPORARY ANCH YLOBLEPHARON. 

Bq)orted from the Practice of Mr. Bowman, hy Mr. C. J. Workman, in * The 
Ophthalmic Hospital E^qtU," 1871, Vol VII, pp. 1-5. 

It is well known that, from the little resistance that the eyelids offer to any 
contraction of the skin in their neighbourhood during the process of cicatrisation, 
the upper or lower lid is not unfrequently displaced and its mucous lining everted. 
This is not only an annoyance to a patient but is also a source of danger to the 
eye when the ectropion is so severe that the lids cannot be closed. To the surgeon 
it has been a matter of difficulty to remedy such a deformity. In the first of 
the cases recorded below, Mr, Bowman conceived the idea that, if after releasing 
the tissues, he were to unite the upper and lower lids for a time, he would obtain 
a better effect than by simply performing a plastic operation. The result fully 
realized his anticipations, as the band of union between the two lids prevented to 
a great extent the upper one being drawn up again, while the tissues were cicatrising 
at the site of the plastic operation. 

The success of this proceeding has led to its being adopted in another class 
of cases^ — that of palsy of the seventh nerve, where the patient is unable to close 
the eye, which in consequence suffers from constant exposure. Here, too, the result 
has been very satisfactory. 

Amy R,, ^t. 17, came to the Royal London Ophthalmic Hospital, in 1863, with a 
fistulous opening beneath the left eyebrow at the inner side. This Mr. Bowman found 
was connected with diseased bone, and he succeeded in removing two pieces of the 
ethmoid bone. 

In November, 1865, she came again to the Hospital, The sinus had healed, and 
the cicatrix had so drawn upon the skin of the upper lid, that the inner third was 
everted, and the girl was unable to close the eye. Mr. Bowman performed a plastic 
operation, to release the skin in the neighbourhood of the cicatrix, and united the two 
lids near the middle of their margins for about 1^'". {Diagram 1.) 
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In November, 1866, she was re-admitted into the Hospital. The lids were firmly 
united by a band of skin, which divided the palpebral fissure into two parts ; she 
was able to open the eye sufficiently to look out of each aperture. The tissues at 
the site of the old osseous disease were much laxer ; another operation was now done. 




DIAGRAM 1. 



bringing the tarsal margin of the inner uprabed one-third portion of the upper eyelid 
to the level of the outer two-thirds, but the band of adhesion to the lower lid was 
untouched. (Diagram 2.) 

In February, 1867, Mr. Bowman divided the connexion between the two lids, and 




DIAGRAM 2. 



at the same time did a further VY operation, in order to bring the tarsal margin to a 
lower level. 

At the end of April the patient came to show herself ; her appearance had much 
improved, and there had been but very slight contraction of the tissues, so that on 
closing the eye there was but a very small chink between the lids. 




DIAGRAM 3. 



She was able to read Jager 4 with this eye, the cornea of which was slightly 
nebulous, from an attack of inflammation when she was three years old. (Diagram 3.) 

In December she came into the Hospital for a few days, when it was found that 
she could close the lids quite as well, if not better than [in April, the tissues around 
not having contracted again since the union between the lids had been divided. 



OASES OF TEMPORARY ANCHTLOBLEPHARON. 
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Li the following case the cornea had commenced to ulcerate tiom being constantly 
exposed, but recovered after the lids were united. 

The case has an additional interest, as there can be little doubt but that the optic 
nerve was divided by the splinter of wood. 

Valencia W,, aet. 5, came to the Royal London Ophthalmic Hospital, on October 
29th, 1867, with an orbital abscess following an accident. Her father stated that, a short 
time before, she fell down, striking the right eyelid against a hoop stick- The child 
was placed under chloroform, and Mr, Bowman made an incision beneath the brow ; 
the] exciting cause of the abscess was found to be a piece of wood^ which had become 
embedded in the orbit. 

In June, 1868, the following was the patient's condition : — There was an unsound 
cicatris below the right brow, and the upper hd was drawn up, so that the eye could 
not be closed. The globe itself was injected and pushed forwards, and a little 
downwards. On the cornea was an ulcer to the inner side of the pupil^ and this was 
accompanied by onyx. To prevent any more retraction of the upper lid, and also 
to protect the cornea, Mr* Bowman pared the edges of the lids about the middle, for 
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about an eighth of an inch, and united them by two stitches ; before doing this he 
made an incision along the site of the cicatrix, so as to release the skin a little^ and 
also to examine with a probe whether there was any more wood or dead bone ; but 
nothing was removed. 

At the end of June, ten days after the operation, the hds were firmly united, and 
the upper one already elongated. There was a good deal of discharge from the 
opening below the brow. 

April 9 th, 1869, she was brought to the Hospital to be seen, before her father 
and his family went to Chicago, The sinus which had existed had closed some sis 
or eight weeks, but the tissues did not seem thoroughly sound. The lids were united 
by a band, as seen in Uiagram 4. 

The child could not perfectly close the eye, but this had recovered as far aa 
the ulcer of the cornea was concerned, a slight opacity being the only trace left. She 
has never had any perception of light since the accident, and it seems probable that 
the splinter of wood had divided the optic nerve. With the ophthalmoscope the nerve 
was seen to be completely atrophied. 

Mr. Bowman thought it advisable to postpone the division of the band, as the 
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cicatrix at the site of the necrosis was not yet sound, and there was a chance that 
the lid might be displaced again. 

The next case is an illustration of the advantage derived from uniting the lids in 
a case of paralysis of the portio dura, and by this means preserving the eye from 
irritation during recovery. 

In May last, Mr. Lawson united the lids in a woman at the Hospital who was 
suffering from facial palsy and paralysis of the orbicularis. In consequence of not 
being able to close the eye, it had become inflamed, and caused the patient a good 
deal of annoyance. In two months' time she had recovered a good deal of power 
in the orbicularis, though the facial palsy persisted. The general condition of the 
eye had much improved, *and the patient said that the operation had been a great 
comfort to her. As she could now nearly close the eye herself, Mr. Lawson divided 
the band of union. 

The illustrative woodcuts, Nos. 3 and 4, were kindly made by Mr. Faiblib Clabke. 



NOTE BY ME. BOWMAN. 

(In this operation of uniting the eyelids for a temporary object^ care must be taken not to 
interfere with the subsequent integrity of the tissues at the tarsal margin. If delicately done, it 
will be found sufficient to shave off a very thin slice of the opposed margins along the line of the 
Meibomian orifices, not including tbat of the cilia. Very fine threads should be used, and should 
extend beyond the bare surfaces, and take a good hold of the edge of the lid, eo as not to cut them- 
selves out. They should be removed on the fifth to the eighth day.) 
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XXIV. 

OBSERVATIONS ON VARIOUS PRACTICAL POINTS 

OF OPHTHALMOLOGY. 

By Mr, Bowman, Zrd August, 1872. Bepnnted from 'Report of the Fourth 
International Ophthalmologkal Congress^ pp. 177 to 183. 

I AM unwilling that the Congress should assemble in London without having an 
opportunity of saying a few words, and, if the President will allow me, I wiU advert to 
a few points of practice in the order in which they occur to me. 



Enlargement of the Pupil by Incision of the Pupillary Fibres from behind 

forwards. 

There is, first, an operation which has some novelty in the manner in which it is 
performed — an operation for artificial pupil, or for enlarging the pupil. We all know 
that it is exceedingly important, in certain cases, to make the pupil in one particular 
part, and to limit it precisely as far as possible. In cases of lamellar cataract, for 
example, in which the cataract is very small, and in which there is a considerable 
marginal part of the lens quite clear, the operation for enlarging the pupil outwards, 
so as to allow the light to pass through this clear portion, is one that has been 
performed in various ways, which I need not enumerate. I will merely state that it 
occurred to me in one case of conical cornea, in which the lens was clear, to operate 
by a method which, so far as I know, is novel, I had previously done a double 
iridodesis. The resultiog vertical pupil, when the light met the eye, was simply and 
absolutely linear, and, on looking at the eye at very little distance, the iris only could 
be seen, with no pupil at all. If the patient turned away from the light, it opened out 
into a slightly elliptical form. The conicity remained, with such an amount of sight 
as the conicity through this imperfect pupil would allow. I had performed the 
double iridodesis several years ago, when I first proposed to apply Mr. CRncHEn's 
operation to cases of conical cornea. This patient came up last year, and I then saw 
the desirableness of operating on the apex of the cornea according to the method 
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proposed by von Graefe. I operated, and after a time I got a slight redaction of the 
apex of the cone, but there remained the perfectly linear and exceedingly restricted 
pupil, and it was desirable to open that. I did not know how to effect this, but it 
occurred to me that I might do it in this way : — I took one of these ordinary canali- 
cular knives, with a blunt point and cutting edge, and having previously prepared a 
way by a broad needle, I introduced it, penetrating the chamber as far as the pupil, 
then through the pupil, at right angles to it, and turning the edge forward, cut the 
iris to the extent desired, in withdrawing the knife, against the cornea, the aqueous 
having then escaped. The result was a very satisfactory pupil. 

Then it occurred to me that this method might also be adapted to cases of 
nuclear cataract, and I have had a little knife made. I do not know whether it is 
better than the original one. I think a more delicate one might be made. I have 
used it in precisely the same way, introducing it through an opening made in the 
horizontal meridian. I presume it will usually be in that direction that the knife 
will be introduced, although it might be introduced in any direction, according to 
circumstances. I have an opportunity of showing to-day a little boy on whom I 
performed the operation last Monday week. No irritation followed in either eye, and 
in both a fair pupil has resulted. The nuclear cataract is rather small ; the margin of 
the lens is perfectly transparent, and the pupil is somewhat pear-shaped. The circular 
muscle of the pupil, being simply divided at one point, still acts a good deal in the 
rest of its extent, and keeps the central part of the pupil small. His vision is, of 
course, greatly improved, being the same as before, under atropine. He is myopic to 
about one-eighth, and that being corrected, his vision amounts to one-half for distant 
objects. He can read No. 1 JSger with each eye at fair distance. 

I may state that in cutting the iris forwards against the cornea, I not only cut the 
iris, but I slightly nicked the cornea. There is resulting a very faint opacity where 
the edge of the knife cut it. I do not, however, think it is of the slightest importance, 
and it will probably disappear.* I do not think there is any fear that in such an 
operation the knife would be drawn with such force against the cornea as to penetrate 
it, or inflict a permanent scar. 

I shall say nothing about the advantages of a pupil in that situation, except that 
it is, of course, desirable to keep it from the margin of the cornea, and as central as 
we can. I do not intend to recommend this operation in all cases, but merely tell 
you what I have done under such circumstances as I have related. 



Excision of the PupiUary Structures. 

There is a mode of operating, which I am not aware has ever been published, in 

* 5th April, 1886. Lenses just as before. No opacity of cornea. Myopia right -j^, left i. Each 
eye reads No. 1 Jager. 
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cases in which we wish to cut away the central structures in the pupil, dense false 
membranes, &c,, or when we wish to extract a cataract where there is a membrane on 
the capsule, and when it is desirable to avoid that upward traction of the pupil 
towards the section which is apt to occur when such false membranes exist. The 
inflammation following the operation is apt to occasion new deposits on the old, with 
so much retraction afterwards, that eventually we find the pupil closed and at the 
margin of the cornea. Where that may be anticipated^ I introduce the ordinary 
iridectomy knife, running its point through the iris into the surface of the lens. Then 
I introduce the sharp pouit of a little pair of scissors through the opening made in the 
irisj and the blunt point of the other blade in front of the iris and behind the cornea, 
on one side of the pupil» and then, bringing them together, I divide everything 
between them. The same thing is done at the other side of the pupiL These two 
incisions meet at their apex* Then this portion of the iris, including all the pupil, is 
withdrawn by forcepsj and, we suppose 5 also with it some of the lenticular substance. 
Then the cataract comes away, and we have only the posterior capsule and a marginal 
part of the iris left. The future chance of such a patient getting good sight from a 
single operation is better than if such a proceeding had not been done. I have done 
this for several years, and occasionally the result has been very satisfactory. 

That led me to treat in a somewhat similar fashion the cases in which there is a 
dense false membrane after iritis (the lens, perhaps, having to be removed), which with 
great difficulty yields to the knife. It is rather desirable to get it away by cutting 
round it with scissors. We may take up a triangular portion in the same way, but in 
order to get away as large a portion as possible I have followed another plan, either 
with two triangular knives or with a stop iridectomy knife, the stop being near the 
base^ so as to check its advance beyond a certain point. With one of these in one 
hand, and an ordinary knife in the other, we make a double opening simultaneously 
on opposite sides of the cornea. It is more convenient, of course, to make these two 
openings on opposite sides of the cornea in a horizontal than in a vertical direction. 
I then run a pair of scissors in two diverging lines from each incision, in the same way 
as before, thus enclosing between the incisions a large square or rhomboidal portion of 
the irideal region, including the pupil, and all the structures there. You then with- 
draw the portion thus cut out. There is no drag on the ciliary region ; whatever is 
withdrawn has been cut away from its connexions beforehand. 

In these cases we are often obliged to operate with a very small chance of 
success. In many, the false membrane forms again in front of the vitreous humor. 
Still we have done what we can, and in a certain number of such cases we have a 
satisfactory result. 

This stop iridectomy knife I have used for cases of glaucoma. We are all 
inclined in certain cases to make as large an iridectomy as we can. It is possible to 
remove the whole iris. I have done it myself several times, and I think it not a bad 
operation sometimes. The method I usually pursue in glaucoma is to introduce the 
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forceps at each angle of the incision, and to seize the iris beyond its limits so as to 
make a larger iridectomy than incision. Even so it is sometimes desirable, it seems to 
me, in order to obtain the fullest effect, to make a double iridectomy on the two sides 
at once. I do not know whether Graefe was the first to do so, but all, I suppose, 
have made a second iridectomy on the recurrence of glaucomatous symptoms in an 
eye in which iridectomy has succeeded for a time only. It occurred to me that when 
you anticipate that the glaucomatous state will probably return after an interval we 
might, by a single operation, avoid the necessity of a second, by taking out at once a 
piece of iris on the opposite side, in the direction of any diameter selected. But there 
was a difficulty. The difficulty was, having made the first iridectomy, and the 
aqueous having escaped, in introducing the knife on the opposite side without 
wounding the lens. It occurred to me that we might, by using two separate knives at 
the same moment, before the aqueous escapes, avoid the difficulty. I have often done so, 
and am not aware that I have ever wounded the lens. The stop knife is introduced 
first, and then the ordinary knife. While the eye is held by the stop knife sufficiently 
firm, the other is introduced. It is only necessary to keep the attention directed to 
the points of the two knives at the same moment, and to keep the points a little 
forwards while entering. 



Conical Cornea. 

This is the day of operations on the apex of the cone. It is not long since the 
operation was always on the iris, and we did not venture to deal with the apex of the 
cone. When I heard of von Graefe's method of operating on the apex, I performed 
it in some cases, and with some degree of satisfactory result as regards the diminution 
of the conicity and increase of vision, but it appeared to me that the application of 
caustic was attended with a good deal of irritation, continued and repeated irritation, 
lasting for two or three months in some cases, and it was a distressing process for the 
patient and for the surgeon. Another inconvenience that seemed to me to attend it 
was that we had not, by that method, the means that we might wish for of limiting the 
area of the operation. I think this is a very important point ; it is very desirable in 
various cases, although it is perhaps somewhat a matter of guess how much in any one 
case we should remove. I do not at all despair of arriving at a time when we may 
form a pretty exact estimate, according to the amount of conicity, of the quantity of 
cornea that should be removed, and thus we may be more easily able to treat the cases 
by a single operation. At present, it is somewhat guesswork as to how much we 
should remove, and we may have to repeat the operation. It has struck me that the 
best instrument to use would be something in the nature of a trephine. As it seemed 
desirable not to entirely penetrate the cornea, it seemed necessary to limit the depth to 
which the cutting circle should go. I had some instruments constructed by Messrs. 
Weiss, some with a stop on the outside of the circle, some on the inside. I think that 
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the cutting edge from the cut surface. The idea of using a spring, as in the artificial 
leech, had occurred to me, but I thought the rotation might be eflfected with greater 
nicety and precision by the hand than if we used anything like a spring. In con- 
sequence of the retiring of the cutting edge, a certain pressure would have to be kept 
up to allow it to penetrate. I should be afraid that the pressure might cause it to go 
too far in and hit the lens. 

There are other methods of opening the cone, which I should like to enumerate. 
I have practised doing so by a flap, and I think it is a very nice method. I learnt it 
from Mr. Badeb. With an ordinary Graefb's knife I make the flap on one side of the 
cone, and then seizing the flap so made, I cut more or less away on the other side by 
a pair of scissors. In this way considerable precision of section may be given. Another 
method which has occurred to me is to have two little needles or cutting knives, very 
small, adapted to each other in a single stem, so that they can be placed at any 
distance, but may be always kept parallel. I should make with these a little incision 
in the vertical direction. Mr. Weiss has promised to make me such a knife, but it has 
not yet been made. 

Another method that occurred to me is to have a pair of forceps, with, in each 
blade, two sharp points, so that one pair of forceps has four sharp points, which could 
be limited, so that the utmost expansion of the forceps might be governed by a scale. 
They would pierce through the cornea, and come together through it, and in that way, 
with a pair of scissors or knife, the portion seized might be cut ofi*. The amount 
removed might thus be pretty accurately defined. 

Then there is the actual cautery which Mr. Badeb has practised. My attention 
has been much drawn to this subject by the results of Mr. Badeb's most admirable 
operations. I have had some cauteries made of difierent sizes and shapes, so that the 
area destroyed may be accurately defined. 

In passing from this subject, I may say for a moment, in conclusion, that these 
trephines of larger size I have used from the first period of their having been made, 
viz., in 1869, for the treatment of staphyloma, generally in children, following purulent 
ophthalmia ; where a considerable bulbous staphyloma occurs, I have been gratified 
by the extreme harmlessness and painlessness of the treatment. The patient having 
been put under chloroform with a large trephine, an eighth of an inch in diameter, or 
even larger, a central portion is removed. In this case you push it well in. There is 
no lens to trouble ourselves about, or, if there be, we do not mind, and the part within 
the trephine is removed. Afterwards, there is no irritation. The child will not cry at 
all after the operation. In a week or two the aperture is closed up again. If, then, 
there be still a bulge, we can repeat the operation, taking away really a much larger 
portion, although the instrument is the same, because the external parts have become 
drawn towards the centre. Thus these cases may be treated with great simplicity, and 
I can answer for it that it is a very harmless proceeding, and satisfactory in its results. 
No vessels can be wounded which will give any trouble. 
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DISCUSSION ON GLAUCOMA IN THE SECTION OF OPHTHAL- 
MOLOGY OF THE BRITISH MEDICAL ASSOCIATION 
MEETING HELD AT CAMBRIDGE, 1880. 



'British Medical Journal,' 1880, p. 389. 



The President, in bringing the discussion to a close, remarked upon the immense 
advance achieved through the researches — ^Anatomical, Physiological, and Pathological 
— which the glaucoma problem had been the means of eliciting during the last twenty 
years. We now looked upon the aqueous chambers of the eye, not only as a space 
within which the relative position of certain optical structures and their needful 
movements were provided for, but also as an arrangement securing a nearly equable 
elastic support for all the parts within the globe under varying nervous and vascular 
conditions. The aqueous humor seemed not to be a stationary fluid or quite a fixed 
quantity. It was being ever secreted, and ever in course of being removed, through 
the rim of the anterior chamber, from the receptacle which it occupied. It also 
probably removed, served for the more eflectual nutrition of the neighbouring 
non-vascular vitreous body and lens. By it the intra-vascular and intra-ocular 
pressures were held in mutual harmony within certain limits, the limits of health. 
When this harmony was impaired by an arrest of the due escape of aqueous humor 
through Schlemm's canal, the intra-ocular tension rose, and the secondary evils 
of glaucoma followed. Most interesting questions had been propounded, and still 
lacked solution, as to how, under different circumstances, the balance of elasticity 
was lost; and especially how that adhesion of iris to cornea, and consequent 
mechanical closing up of the rim of the anterior chamber, was brought about, 
which in many, though not all, of the cases of established glaucoma, seemed to 
account for high tension. It appeared to be a matter of the greatest interest, and 
might have the most direct bearing on practice, that we should, if possible, understand 
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the rationale of the glaucomatous process. He entirely agreed with Professor Dondebs, 
that the most exact anatomical account of the natural structures, and of the morbid 
deviations, was our first requirement — the sine qud non^ We still wanted also the 
detailed clinical histories of numerous cases, in connexion with the indispensable, 
exact, and true examination of the tissues concerned, for there were many 
anomahes waiting for explanation, and this to be satisfactory, must be a general 
and comprehensive one. 
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A CASE OF SEVERE SYMPATHETIC OPHTHALMIA COMPLETELY 

RECOVERED FROM. 

By WiLUAM BowBiAN, FM.S., in ' Transactions of the Ophthalmologicdl Society 
of the United Kingdom,' Vol. Ill, pp. 69 to 72. 

On 12th October, 1868, Louisa Flowers, a healthy child of six years, fell while 
carrying a plate, which being broken, cut the forehead and eyelid slightly. The 
eye itself was not thought of. No medical man was called in for two weeks, there 
being no pain. My friend, Mr. E. W. Wilcox, of Aylesbury, then saw her, and 
found a horizontal cut through the cornea and ciliary region of the right eye, with 
the iris largely protruding. He removed this prolapse, but when, in a few days, 
the aqueous was restored, further prolapse occurred. 

After three more weeks, viz., on the 17th November, Mr. Wilcox, not having seen 
her for a week, found the other, or left eye, inflamed, and sent her to me. 

On the 18th, I found the wound bulging; there was moderate congestion of the 
globe, though the cornea and aqueous were clear, and the iris was nearly natural 
in aspect. Pupil small, motionless, drawn behind the cicatrix, -Tl? V. = J20. The 
left eye was generally injected, with large vessels near the cornea; the anterior 
chamber was rather deep, the diameter of the pupil varied, under changes of light, 
between 4 and 6 mm., there being no synechia. -Tl. V. = J16. I excised the 
wounded* eye the same afternoon, and ordered continual exclusion of all light from 
the left. 

The next day, the 19th, eighteen hours after the excision of the right, the child 
was evidently relieved and merry. Tn, and continued to be Tn on each of many 
following days. 

On the 23rd, the conjunctiva and sclerotica were perfectly free from injection, 
but on slight exposure to light for purposes of examination, the ciliary vessels, 
especially below, became a little injected, and the eye watered. V. = J2. 
Atropine was now used regularly, but the pupil dilated only to a diameter of 4 
mm., being slightly held to the lens by efiusion. 
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On the 24th, pupil free, 7 mm. m diameter. Tn. 
25th.— Pupil 9 mm. V. = J2. 

28th. — Atropine having been intermitted pupil contracted to 4 mm. V. = Jl. 
But there was rather more ciliary congestion, especially of the perforating anterior 
ciliary arteries. Atropine was now constantly used. 

30th. — Ciliary region redder, especially along a circle about 3 mm. from the 
cornea, and the conjunctiva reddened generally, with lacrimation, when the eye 
was exposed to light. It was thought better not to test the vision during the ensuing 
weeks. 

On December 2nd, the pupil was adherent at its lower edge, and the lower half of 
the cornea was finely dotted on its posterior surface. 
3rd. — ^Less redness. Continue the atropine. 

12th. — Till to-day injection has been lessening and Tn uniformly, but now more 
general redness, an4 -Tl. Also more haze of cornea and chamber. Treatment: 
darkness and atropine (gr. ij — 5]) more frequently. 

21st. — ^Many sjmechiaB all round; pupil 4 mm. Tn. 

24th. — Yesterday more injection without obvious cause ; now lower half of the 




ciliary region injected, the chief redness being at a little distance from the cornea. 
The two lower perforating arteries dilated and tortuous (atropine gr. iv — gj). 

29th. — For two days much better. The ciliary vessels much emptier, and now 
not very obvious. 

January 4th, 1869. — Improving. Dull reflex by the ophthalmoscope. Iris thrown 
into plaits {see Fig.) Anterior chamber otherwise normal ; aqueous clear ; dots on the 
cornea less apparent. With + ^ V. = J14. 

14th. — Continued absence of vascularity. Only the two perforating ciliary 
arteries rather too full ; corneal dots fainter. The iris is now, in all its circle, and 
from its great circumference, half way to the pupil, or rather more, thrown into folds 
bulging towards the anterior chamber, and showing accumulation of fluid behind it 
in closed pockets formed by partial uveal adhesions to the lens-capsule. Atropine gr. 
iv — 3j, ter die. 

21st — ^Improving. 

27th.— Progressmg slowly. With + ^ V. = J6. 

February 4th. — Sclerotica now nearly white, its vessels hardly seen. Sight said 
to be " much clearer." 
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11th. — ^The eye has reddened for some hours after violent exercise in running 
about the park, and, perhaps, some exposure to light. 
25th. — Corneal specks less. 

March 4th. — Cornea clearer. With + ^ V. = J8. 

11th. — Keflex still dull, but better than on January 4th. An irregular circle, 
4 mmf diameter, of fine pigment dots on lens. Diameter of pupil, 5 nmi. 

April 1st. — Tn. No redness. Only a few fine brown dots on back of cornea. No 
puckering of the iris now. A faint circle of pigment on capsule within the line of the 
dilated pupil. 

May 3rd. — With + ^ V. = J4 at 5". Iris in its normal plane ; only the faintest 
remains of specks on cornea. 

August 9th. — No spots on cornea, only a faint haze seen by lateral illumination. 
The iris flat, except at one spot below at the great circumference, which possibly 
escaped observation in April and May. Pupil dilated to 5 '5 mm. Apparent uveal 
adhesions at its margin. Sclerotic and ciliary vessels are quite normal. With 
+ i V. = J2 at 5". In May, had scarlatina, and eye became temporarily redder, 
but immediately yielded to atropine, which has been continued to the present time. 
Continue atropine once a fortnight. 

November 24th. — Pupil under atropine dilates to 6*5 mm. Iris looks perfectly 
natural. No appearance of any synechia, and none of pigment on the lens. The 
fundus normal Bepeat atropine once a month. 

May 18th, 1870.— Tn, pupil active. V. = J2 at 12''. 

October 29th. — Eye seems well. 

November 9th, 1872. — Eye reddens a little. Some myopia coming on. When 
- corrected with --^Y = JIB at 15'. 

March 17th, 1873. — ^No redness. Pupil free and active. Artificial eye ordered. 
M. = ^, and V. = J18, at 15'. 

July 22nd, 1874.— WeU. V. = Jl at 10", and with -^Y. = J19, at 15^ 

March 23rd, 1881. — Eye perfectly comfortable and well; pupil active. On the 
front of the lens, up to the anterior pole, chiefly on the lower and outer part, a very 
fine dusting of brown pigment, not in patches, could be seen by careful examination 
under lateral illumination, but not by transmitted light. V. = Jl at 10", with 

V. = J2 at 14", and with ^ V. = J18 at 15'. No astigmatism. Ordered for 
reading, and for distance, in reversible frame. 

May 10th, 1883. 

P.S. — 1883, July loth. — Mr. Wilcox replies to my inquiry : — "Eye in as good 
condition as one could wish. Iris healthy in appearance. Pupil round and free. 
After reading and doing fine needlework there is a feeling of fulness at the back of 
the eye, and that is the only complaint that I could induce her to make." 
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COLOUR-BLINDNESS (REMARKS). SECTION OF OPHTHALMOLOGY 
OF THE BRIT. MED. ASSOC. MEETING, AT CAMBRIDGE, 1880. 



'British Medical Journal; 1880, 389. 



The President said: As the great subjects of Light and Colour are about to 
engage our attention, I may remind the meeting that the theatre in which it is 
our privilege to assemble, is that in which the Lucasian Professor is accustomed 
to unfold the discoveries of Newton and Young, and all the more recent advances 
in knowledge, so much of which the world owes to his own genius. I can assure 
Professor Stokes that we all highly appreciate the grace of his presence with us 
to-day. In Professor Bonders we are proud to recognise the colleague who has 
more profoundly studied the colour sense, and those remarkable defective forms 
of it that we call colour-blindness, than any other living ophthalmologist. He has 
also, in his own country, been mainly instrumental in framing and causing to be 
adopted wise rules, generally applicable for the detection of colour-blindness, in 
relation to the exigencies of daily life. He has been good enough to bring over 
from Utrecht, for our inspection, the instrument which is on the table, lately devised 
by him for the more ready testing of colour-blindness, as well as the other illustrations 
on the wall. It will not, I suppose, be easy for any of us to feel completely master 
at the moment of all that will be set before us. The nature of our colour-perception 
is a very large field, presenting many profound problems. The mind would fain 
embrace in one view its objective and subjective, its physical and physiological 
aspects. Our knowledge of it too, is doubtless still far from complete. I may allude 
to one special difficulty which meets us. Our very words seem to fail us ; for those 
we employ to denote the various colour sensations experienced in ordinary sight, are 
the same which colour-blind persons both hear us use, without their being able 
to attach them to our meaning, and themselves employ in a sense which we in turn, 
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can only imperfectly realise. Hence confusions on one side and the other, perplexing 
the investigation and embarrassing the task of explanation. We are happy in having, 
in Professor Bonders, an expositor of rare power — who well knows, moreover, how 
best to present the subject to us, as scientific men and practitioners. The genius 
loci should aid both himself and us to-day. 
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SECTION OF OPHTHALMOLOGY-INAUGURAL ADDRESS BY THE 
PRESIDENT TO THE INTERNATIONAL MEDICAL CONGRESS. 

By William Bowman, F.R.S.^ in * Transactions of the International Medical Congress^ 
Seventh Session,' held in London {Assembled in the Meeting Room of the Royal 
Society, Burlington House, August, 1881), Vol. Ill, pp. 1 to 7. 

GSNTLEBfEN AND DeAB COLLEAGUES, 

Many of those whom I have the happiness and honour of now addressing will be 
able to recall the proceedings of the Fourth International Congress of Ophthalmology 
when it met in London nine years ago. 

Our branch of practice on that occasion stood in a sort of isolation, separate from 
the rest of the body medical, moving in an orbit of its own. In that isolation it had 
during many years set an example, which was in due time to be followed by the 
General International Medical Congresses, of which the seventh is now being held in 
our Metropolis. To-day we are obviously one among many members of the entire 
medical commonalty, and our work is admitted to be of the highest value, not only 
for its own sake, but for the beneficial influence which its aims and methods exercise 
over the whole field of Medicine. 

In the brief interval since 1872, our President of that year. Professor Dondebs, 
has been called upon to occupy the still more honourable post of President of this 
General Congress at Amsterdam. Let us greet him here once again, now in both 
characters, with the respect and affection which are so much his due. We owe it to 
him that our calling has been much advanced and elevated by the unfolding of many 
new truths and the free presentation of them to us in lucid array, so that all men 
could turn them to account in the ordinary everyday round of practice, to the great 
benefit of ourselves and patients. 

On the occasion to which allusion has been made it was the College of Physicians 
which offered us accommodation, that ancient English Corporation of the Sixteenth 
Century, which, at its original institution, comprised upon its rolls almost all that was 
greatest among us in medical learning and practice, and which now, with characteristic 
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liberality, is doing its utmost, with our other brethren, to further the success of the 
present world-wide Convention. 

It now happens, however, that our Ophthalmological Section of this Congress is 
domiciled otherwise, viz., in the room of an illustrious Society, the time-honoured 
representative among us of the whole range of natural knowledge, for the promotion 
of which it was laboriously founded : largely, we may reflect with pleasure, by the 
co-operation of men of our own profession. 

The circumstance is quite accidental, but it may serve to remind us of the deep- 
and necessary connexion of every Department of Medicine, our own in a marked 
degree, with the principles and subject matter of the Natural Sciences in general. 
Man's body and mind have relations with the Whole universe, and thus far extend 
also the aspects of those relations with which the healing art is concerned: which 
we study in man's interest in order that we may understand how to modify or control 
them for his individual or general advantage. 

As to these great modem International Congresses of the private men of various 
countries (of which it may perhaps be said that the present one is already proving 
itself the largest and most remarkable of any), this room may remind us how lofty, 
how noble have been the aims of some of the greatest intellects of the past, of whose 
achievements we find ourselves to be the fortunate inheritors. For it is Science 
itself, and nothing less, in the persons of a series of its eminent cultivators in many 
countries, working in an unselfish and open spirit, that has at length made such 
Congresses possible, and, in fact, has brought them about. 

The Eoyal Society was founded, we may remember, about the time of the death 
of Habvet, and in the near radiance of that Baconian light, of which the token 
was that it must be, not dry and barren, but fruitful and beneficent for the use 
of man's estate. And above me, in your view, is the bodily presentment of the 
greatest of the Society's Presidents — of Nbwton, from whose genius and character 
have radiated, for us and for all succeeding ages, the beams of a potent and almost 
divine influence. 

Let me, for a passing moment, strike a chord that will wake an echo in every 
breast, and give expression to the trust, that in our deliberations we may be guided 
by the simplicity of his pure love of truth, and of truth only: as well as by its 
correlative, that modest self-estimate, that humility of mind, which in him was the 
mark of a deep consciousness of his own individual littleness, and almost helplessness 
in presence of the dark problems of the unknown. " I know not what I may appear 
to the world," he is reported to have said towards the close of his life, " but to myself 
I seem to have been only like a boy playing on the seashore, and diverting myself in 
now and then finding a smoother pebble, or a prettier shell, than ordinary, whilst the 
great ocean of truth lay all undiscovered before me." 

Let us now proceed to what lies more immediately to our hand. Those who 
have had the task of organising the arrangements for the present Congress, have been 
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actuated chiefly by the desire that useful results should follow from it. With 
that view they have endeavoured to apportion the very short time at our disposal 
to the consideration of special subjects, carefully selected, such as seemed likely 
to be elucidated by the mutual exchange of thought between men of weight and 
experience coming together from distant places. They think themselves fortunate 
in having, in so many instances, secured the co-operation of distinguished masters 
who have, we have reason to believe, made special studies for their addresses, and 
" whose words will be received, I am sure, with the respect to which they will be 
so weU entitled. 

In our own proper section of Ophthabnology, we shall have the advantage, 
on successive days, of directing our minds to the several important questions set 
down in our programme. The names of Hornbb, Snellen, Leber, Adolf Weber, 
and De Wecke, assure us that the materials for deliberation will be ample, and 
competently presented to us. There are also additional communications by able men, 
bearing on the same matters, and these will be read in juxtaposition, previous to 
opening the debates. The high reputation of so many of our members raises our 
expectations as to the results. 

As it is very desirable that a good record of our discussions should be preserved 
in our ' Transactions/ it is earnestly hoped that every member who may favour us 
with his opinions should be as clear and as terse in the expression of them as may 
be ; and should, at latest, by the following morning, while the memory is still fresh 
give a copy of his remarks in writing to the Secretaries. As to this, facilities will 
be afforded, and failing this, the Secretaries cannot be responsible for the publication, 
as we have no authorised reporters. 

To-morrow the first of the distinguished men whom I have just now named, will 
place before us a subject of great interest and importance, the " Antiseptic Method 
of Eye Surgery." I presume that no one nowadays wiU question the evils we are 
so familiar with in our practice, and which have so often marred the intention 
of well-devised operations skilfully performed, but where, as we hear it said, Nature 
has failed to do her part, to second the eff^ort of the surgeon by a due process 
of repair. The study of the causes of such failures and of the means of obviating 
them, constitutes far the most brilliant page in the history of Modern Surgery ; and 
in other sections of this Congress, while the name of Lister will be applauded, the 
wide questions he has raised, and in raising has so often cleared up, will receive the 
full consideration they call for. 

In the case of the organ of sight, specially constituted and in some respects 
screened from injury as it unquestionably is, there are reasons why the application 
of precautionary antiseptic measures, though the principle of them must still assert 
itself, should take a somewhat special form. Owing to the local structural conditions 
they may apparently be often more simple, though the possible need of the more 
elaborate of them should never be allowed to fall out of view. 
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The tears are a secretion as pure from extraneous particles as is the filtered 
air in the recesses of the lungs. They are poured out under cover, in the right 
place, in quantity suitable to the need ; while the lids diffuse them over the 
conjunctival surface ere they escape by their proper channels. Their useful and 
multiple office is performed in a way so simple and so perfect, that no art, however 
skilful, could pretend to equal it. We should ponder well the deep marvels oi 
adaptation of means to ends, and take heed that we do not hinder exquisite Nature 
by meddlesome or needless interference by the niviia diligentia Chirurgorum, but 
only lend it tender and judicious help by our dressings and our methods. We 
should always still be able to apply the words of our great poet, "The Art itself 
is Nature." 

Three papers by Dr. Reymond; of Turin, Professor Leber, of Gottingen, and 
Dr. Emmert, of Berne, relating to this same subject, of antiseptic surgery, will be read 
before the discussion is proceeded with. 

On Friday we propose to treat in our Section the deeply interesting, and I must 
add the very sad, subject of "Sympathetic Ophthalmitis," under the able guidance 
of Professor Snellen. This in all its aspects and stages is an affection peculiarly 
calculated to arrest attention. Though it has been extensively and very accurately 
studied, it yet remains very obscure. Even its anatomical conditions cannot be 
said to be fully explored ; why it should occur is little understood. The explanation 
of the very remarkable phenomena manifested lies hidden for the present in unknown 
anatomical and physiological relations, and it is to experiments on the lower animals 
that we may look with the most probability for a clue to the enigma. Humanity 
will have reason to rejoice when this too-frequent cause of total blindness shall 
yield to a clearer insight into its nature, and to the consequent hoped-for discovery 
of the means of prevention or cure ; for at present it brings life-long misery to many 
homes. Meanwhile experience suggests some general rules which may do something 
to ward off this terrible malady, or help us, in some instances, to control it, even 
now and then to check its progress temporarily, and perhaps permanently. The 
difficulty lies in the application of such rules, and to this point our discussions may, 
I think, very usefully be directed. 

An important paper by Dr. Brailey, on " Pathological Changes in Sympathetic 
Ophthalmitis," and another by Dr. Poncet, of Cluny, on the " Histological 
Examination of an Eye Enucleated after Enervation," will be read in this connexion. 

On Saturday, the main topic for us will be introduced by Professor Leber. It is 
one of a class which has recently been shown to have much wider relations than could 
have been imagined possible some few years ago, and which is certainly destined to 
attract more and more attention, not only from ourselves, but practitioners at large. 
The immortal invention of Helmholtz, by opening to the view of all instructed men 
the marvellous backgroimd of the transparent chambers of the eye, has gradually 
awakened inquiries on the part, first of oculists, and then of physicians, which even in 
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their infancy have yielded results of rare and unexpected value. The changes visible 
by the ophthalmoscope will naturally be noted down, and their varieties and sequences 
determined, before the precise interpretation of them by exact structural examination, 
and their true pathological import, can be ascertained. 

These only admit of being worked out slowly, as opportunities, often rare, give 
occasion. Our knowledge of the relation of those aspects of the fundus of the eyes 
to what is concurrently going on in the optic avenues, and in the several associated 
portions of the wondrously complex double brain and spine, must in a great measure 
lag behind. And we must be careful not to leave for a single moment the safe ground 
of exact observation, or suffer ourselves to be beguiled by the wish to make the new 
knowledge fit into the old, till all seems a delightfully complete system. Such vain 
imaginations are not in the true spirit of Science. Nevertheless, some broad and 
general facts already reward the clinical industry and acumen of several physicians, 
whose names are a sufficient pledge of the reliable character of their results. But I 
believe those who know the most will be the most ready to confess how rudimentary, 
at present, is our insight into this very important field of enquiry. Indeed, the study 
of the brain function (employing that term in its widest sense), and of the aberrations 
occurring in it that we call disease, remains still in its very infancy. It advances, 
however, with rapid strides, by the several parallel roads of human and comparative 
anatomy, experimental physiology and pathology, and of clinical observation, including 
morbid anatomy ; and it cannot be long ere splendid conquests must be won for us in 
regions which have been so long shrouded in darkness, and so dense, that in our 
ignorance we have been hardly aware of their gloom. In connexion with this 
discussion a comprehensive paper by Dr. Bouchut will be laid before you. 

Glaucoma, the other great subject to be brought before us, is of even more 
practical importance than sympathetic ophthalmitis, because of its far wider 
prevalence, and its equally fatal consequences to sight when uncontrolled. We shall 
consider it in two aspects. On Monday, on the initiative of Dr. Adolf Webee, and 
after hearing papers by Professor Laquer, of Strasbourg, by Mr. Priestley Smith, of 
Birmingham, and by Dr. Angelucci, of Eome, all bearing on the anatomical and 
pathological basis of the subject, we shall discuss its nature and etiology; while 
on Tuesday the grand problem of its treatment, and chiefly its Operative treatment, 
wiU undergo critical examination at the hands of one fully entitled to carry great 
weight with all of us. Dr. De Wecker, whose experience is very extensive. His 
address will be followed, before the discussion, by communications from Mr. Bader 
and Dr. Abadie. 

It was Albrecht von Graefe, as you well know, gentlemen — that bright spirit, 
whose too early death we have not yet ceased to mourn, for ourselves and for Science 
— who, at the same moment that he announced to the world the discovery of a remedy 
for glaucoma, also drew for us, for the first time, the grand outlines of the clinical 
history of the disease. His treatise will endure as the model work of a most fertile 
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genius. In it he laid down the chief sub-divisions of the subject, and how far his 
remedy was likely to be applicable in each« This single paper constituted an epoch in 
our department of the medical art. It was read, but hardly discussed, at Brussels, at 
the Second International Congress of Ophthahnology, September, 1857. 

Several of those now present were there. The impression produced among them 
was profound. But yet we are still, twenty-four years later, anxiously inquiring 
what is the essential nature of the glaucomatous process, and what is the best 
remedy to employ. 

It is, indeed, quite true that since that time our clinical knowledge of glaucoma 
has been greatly extended, and its varieties and complications recorded with some 
approach to completeness. Extensive researches, anatomical, experimental, and other 
have also been undertaken to account for the remarkable train of phenomena we 
observe. Attempts have also been repeatedly made to explain the modus operandi of 
VON Gbaefb's celebrated remedy, but as yet, it must be allowed, without entire success. 
The treatment by iridectomy, too, has been largely tried, sometimes with modifications 
and, on the whole, it has been admitted to be the best and most reliable. The 
time, the method, the conditions of applying it to the varieties of eye-tension have 
been in many particulars, though not with universal concurrence, defined and 
accepted. 

But, as was perhaps inevitable, men asking themselves how iridectomy arrested 
the glaucomatous process, were now and then led to desire and to propose, and then 
to inculcate, other methods, having the same end in view, proceeding too often on 
some fancy or speculation, the validity of which experience has not sustained. Some 
of these methods, after obtaining a certain currency, have fallen into merited disfavour, 
while others remain more or less worthy of discussion, some, perhaps, of general 
adoption, under limitations to be yet laid down. 

It would be quite foreign to my present purpose to pass any opinion on 
particular modes of operating. We hope on Monday to hear the great problem, the 
pathology of glaucoma, well handled by our distinguished colleague from Darmstadt, 
and on Tuesday to learn, and debate upon, the latest conclusions on its surgical treat- 
ment, announced by our eminent confrere from Paris. 

Many contributions are furnished on other subjects than those to which I have 
hitherto adverted, and some of them bear upon a question of great and permanent 
importance, to which I would now ask your attention for a few moments. 

The precision of our modem methods of determining the accuracy of sight, and 
of the sense of colour, has at length made it possible to urge with increasing earnest- 
ness, on authorities responsible for the lives of travellers, whether by land or sea, the 
necessity of enforcing adequate test-examinations, not .only on candidates before 
engagement, but subsequently, at stated intervals, on all persons employed, where 
good sight is an essential qualification. 

If this be important in regard to railway drivers, guards, and signalmen, it is 
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even more so in the maritime service. On land, each Government is in a very direct 
manner held responsible to its own citizens, and accordingly much has been done of 
late years in several countries, though effectually I fear in very few, to institute strict 
periodical examinations under State authorization and control. As to these, perhaps, 
a very close uniformity through different countries is not so very necessary, however 
desirable. But it is a matter of common and urgent concern to all nations, that on 
the open seas, on coasts and in harbours, an uniform system should prevail, as to the 
due and suflScient and periodical testing of the sight of those who may be in a position 
either to give or to observe signals, on the prompt discrimination of which a multitude 
of precious lives may at any moment depend. 

And I trust it may not be very long ere such an uniform system of tests as Science 
can now supply, and also the obligation to put them in force among their own subjects . 
will be willingly accepted by all civilized States. 

The present seems a favourable opportunity for coming to some conclusions, and 
for laying down some definite rules, which by their clear and practical character may 
be likely to meet with general acceptance, and for pressing these with some urgency 
on Governments throughout the world. 

It is for your consideration, gentlemen, whether a committee of this section, the 
composition of which might be international, may not with advantage be appointed to 
deliberate on this grave subject, and to report to us before the Congress closes. 

I entertain the confident hope that any reconmiendations emanating from such a 
source, bearing, as they would probably do, the impress of moderation and good sense, 
as well as of exact knowledge of the subject-matter, would everywhere meet with the 
most favourable attention of statesmen, and be admitted by them as carrying great 
weight. 

I would suggest such a committee, with Professor Bonders as chairman, if he 
would be so good as to undertake that oflSce. 

Gentlemen, we anticipate hard work within the narrow limits of our sittings. I 
trust we shall be able to assemble punctually, so as not to waste moments which can 
never be recalled. 

One more remark. There will be, I fear, the unavoidable difficulty and source of 
confusion in our converse, arising through the want in some of us of familiar acquaint- 
ance with one or more of the languages in which others are giving expression to their 
views. It is but too certain that we have not yet a common tongue, however probable 
it may be that mankind are tending in that direction. Misapprehension of each other's 
meaning is not unlikely to occur, and, at any rate, both the expression and the 
recognition of ideas will be impeded. 

To lessen as far as possible this drawback, great pains have been taken to prepare, 
in the three official languages of the Congress, a suitable abstract of every paper, and 
to place these abstracts in the hands of every member who may wish to acquaint 
himself beforehand with the authors' propositions. 



408 



ADDRESS. 



Besides the volume of abstracts, comprising those of all the sections, a few 
separate copies of those proper to our own will be in our meeting-room, for the use 
of those who may not happen to have the volume at hand. These copies remain in 
the room. 

The executive of the section have reason to thank the authors for the promptitude 
with which in most cases the abstracts have been furnished to our indefatigable and 
able secretaries, who have been at the pains of collating them. If any faults of 
translation or of printing should be discovered, they will doubtless be attributable to 
the pressure under which the laborious task has had to be accomplished. 

And now, my dear friends and colleagues, let me say that if some difficulties of 
the kind just mentioned await many or most of you, how much must you find them 
enhanced by the circumstance, unfortunate for himself also, that your President is, to 
a great extent, ignorant of the languages, French or German, in which many of the 
most valuable communications will be addressed to you, and the speeches delivered. 
All my life long I have regretted the slightness of my acquaintance with those foreign 
tongues, which in the past, as in the present, have been, and are, the channels by 
which priceless discoveries have been announced to the world, as well, perhaps, as the 
media of keen, even burning, controversies, when men encounter each other in their 
search after truth. Thus, and from other causes appreciable enough to most of us as 
life advances, we are apt to fall relatively into the background, and to have to rest 
content in finding our pleasure rather in learning at second hand, and after some 
interval of time, what others have been happily accomplishing, than in hoping to 
establish for ourselves, or to maintain a forward place. But never till the present 
moment have I had so much cause to lament my many deficiencies, since now they 
must of necessity affect others even more than myself. I rely, however, with full 
confidence on your kindness and indulgence, otherwise I could never at all have 
ventured to undertake the honourable office of being your President at this great 
Congress. 
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INAUGURAL ADDRESS AT THE FIRST MEETING OF THE 
OPHTHALMOLOGICAL SOCIETY ON JUNE 1880. 

By William Bowman, LL.D.^ F.RJS.^ President. 

* Transactions of Ophthalmological Society of the United Kingdom^' 1881, Vol. /, 

pp. 1 to 5. 

Gentlemen, 

In addressing to you a few opening words on this occasion — an interesting one on 
many accounts — ^let me first say what an honour I feel it to be that I have been asked 
to preside over this meeting. 

Some few of my older colleagues will, no doubt, easily recall a time, much 
contrasting with the present, when even the word "ophthalmology" had hardly 
become current, when ophthalmic practice, though worthily represented, according 
to an older standard, by a small array of well-known and much-esteemed names, 
could only boast in this metropolis of two special institutions, and these but little 
countenanced, except by the public, who appreciated their benefits to the poor. 

In that day our great medical corporations, our schools of medicine, and our 
general hospitals, assigned to ophthalmic practice no special service : they rather 
looked askance upon it, if they did not ignore it altogether. Nevertheless, the names 
of Farbe, Saunders, Travers, Lawrence, Guthrie, Tyrrell, Dalrymple, of Mackenzie, 
Middlemore, and others, may remind us that honourable work was even then being 
accomplished, and the reputation of our country abroad sustained, by men, some of 
whom were great surgeons, while others restricted themselves to a narrower field. 

That is certainly a marvellous change, which a single generation has witnessed, m 
the estimate men form of the assemblage of subjects now comprised under the name 
proposed for our young Society. 
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It is but thirty years since an illustrious physiologist and physicist, then young, 
gave us the ophthalmoscope ; and the medical world was prompt to profit in a number 
of ways by this new means of research placed within its reach. There was, indeed, in 
those days a harvest, ripe for rapid in-gathering, in many, if not in most, of the 
departments of medicine, such as probably no previous epoch had offered to the 
ardent zeal of its young and fresh minds — a harvest of which we are still garnering 
the fruit. 

On almost all sides there was at that period swift and splendid progress — in the 
methods, even more than in the immediate results — of work. The microscope had 
disclosed many hidden secrets of the tissues : the several sciences, handmaids of 
medicine, had opened out various vistas of striking interest, leading directly to the 
contemplation of questions till then undreamed of, but now forcing themselves forward 
for solution. The clinical domain, too, cultivated with an ardour corresponding to 
the stimulus communicated to it, was responding with a rich return in practice. A 
truer insight into the nature of disease, and into the ways of observing and detecting 
it, was everywhere attended by simpler and more refined conceptions as to the best 
methods of averting it, or of dealing with it, either by letting it alone, or by interposing 
with remedies. 

Honour to those men who have been foremost in discerning the true lines of 
progress, and in pursuing them for our common benefit and profit. Benefactors of 
mankind, to be one day recognised by all ! In whatever country or language their 
conquests have been won, these are the men who connect us together by an indis- 
soluble bond, who do us abiding honour : who show the healing art, however parcelled 
out, to be one art^ which should admit no rivalries within itself, no contentions for rank 
or credit, except those which may establish, under the stamp of time, how much each 
man, or each department, may have contributed to develop and advance the whole. 

I need not tell you, gentlemen, that that particular portion of the medical art, 
with which we ourselves are concerned, has grown in recent years to be so large, and 
of such copious and diverse promise, as to present itself already under some natural 
sub-divisions, very suitable for separate and almost independent study, fit to be 
advantageously approached from somewhat different sides, by somewhat distinct 
methods, and with somewhat varied aims. Problems, numerous and complicated, 
invite us, in the pursuit of which all the acumen, all the industry that the ablest of 
us can devote to them, may find room for exercise. 

We must all rejoice — all interested in the progress of sound medicine must rejoice 
— at thus finding that new departments of work, drawing men on to a special study, 
by which, alone the higher order of results can be attained, are thus starting into 
being. 

May I say, on the part of older men, that we look eagerly and hopefully towards 
the younger to instruct us in new paths to correct our many inadvertences and errors, 
and to be our pioneers towards a brighter future. 
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I think it altogether superfluous to enumerate in your presence, gentlemen, the 
reasons which must have weighed with you to induce you to meet here this evening to 
inaugurate our Ophthalmological Society. The motives of a general kind are obvious 
enough, and are such as, under similar circumstances, have actuated the most en- 
lightened men in other communities. Those that are local, and peculiar to the forms 
and framework of our country's professional organization, are too trite and familiar to 
need to be recounted. Your presence here represents them eloquently, and I should 
but weaken them by many words. 

But I may not be wrong in reading to you, almost verbatim, an extract from the 
letter which was circulated amongst us in February : " In considering the best 
means," it is there said, " for fostering work, encouraging discussion, and facilitating 
publication in ophthalmology, it must not be forgotten that communications in this 
department are made every year to the general medical societies, and that a special 
Ophthalmological Society might be thought by some to be less useful, and might meet 
with less support, than the alternative of a special section of some one of the older 
societies. This alternative would, it is believed, have fewer advantages than the plan 
now proposed ; moreover, it was, we understand, mooted some years ago without 
result. It is felt that the sole objection to a separate special society is that it might 
tend to encourage narrowness and exclusiveness of work. But, on the other hand, a 
society representing a subject which, like ophthalmology, is closely connected with 
almost every branch of medicine and surgery, may hope, by numbering amongst its 
members those who work at ophthalmic subjects from many diflerent points of view, 
to avoid degenerating into a mere society of oculists." 

I am truly glad to see here to-night several physicians and surgeons who are very 
competent oculists, though not called by that name, some who have greatly advanced 
the knowledge of ophthalmology in its more recondite regions, and who have been 
able to do this the more, for the very reason that their minds have been directed into 
novel lines of observation or research by considerations drawn from without, and 
whose largeness and originality of view have thus reflected a lustre on ophthalmology, 
not unsuitable to it, but which it could hardly have won for itself, had it been pursued 
only within its own limits. I feel that in the presence and in the active co-operation 
of such colleagues this Society will find much of its strength. I hope we shall always, 
by such associations, be guarded against narrow views, against aims and purposes not 
worthy of us. And those who may not soar so high nor embrace so wide a scope, 
may console themselves with the reflection, that even some small and sequestered 
comer of a subject, if but honestly, diligently, acutely investigated, may yield to 
them perchance a discover}', or a clue to one, which may make men think more 
correctly respecting some old well-worn doctrine, and thus advance them a little 
nearer towards the light. 

But we must not forget (perhaps we are in little danger of forgetting) — nay, we 
must in justice to our subject and to our brethren even insist, that the range of 
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ophthalmology is itself so spacious, without any overpassing of its strict limits, and 
its nature is such, that, among all the sub-divisions of our art, it may claim to be that 
one which the most abundantly and clearly exemplifies those means and methods, 
which all students should strive to master and employ, if they would make and 
maintain themselves worthy members of the great community of practitioners of 
medicine. 

Gentlemen, I may perhaps have detained you too long. I have only now to 
assure you how heartily I desire that success may crown our present design, and I 
invite you to proceed with the work of constituting our Ophthalmological Society. 
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ADDRESS BY THE PRESIDENT AT THE FIRST ANNUAL 
MEETING OF THE OPHTHALMOLOGICAL SOCIETY, 
JULY 6TH, 1881. 

* Trarisactions of Ophthalmological Society of the United Kingdom,' 1881, 

Vol. I, pp. 225 to 229. 

Gentlemen, 

At this, the first anniversary of our Society, a few remarks will not be out of place 
as to the history of the Society during its first year. 

Early in 1880 a circular suggesting the formation of an Ophthalmological Society 
was sent by a few gentlemen in London to a large number of the leading ophthalmic 
surgeons and others likely to be interested, in the three kingdoms. 

Early in June upwards of fifty adhesions had been obtained, and on the 23rd 
of that month, at a preliminary meeting, convened by previous notice, the Society 
was constituted. This meeting was attended by twenty-eight persons, of whom four 
came from distant parts of the country. 

At this meeting thirteen other gentlemen, in addition to the first list of fifty, were 
incorporated among the original members. 

The necessary rules of the Society were shortly afterwards drawn up by a council 
selected at the above meeting, and were adopted at the first ordinary meeting on 
the 28th of October, when it was also further agreed to admit to the list of original 
members sixty-three gentlemen who had in the interval expressed their wish to join 
the Society. 

I have been very happy to find that during the session new members have 
continued to join us, and at the present time our numbers are 141 ordinary members, 
besides four honorary members, whose association with ourselves we think has done 
us honour, while showing also our sympathy with those of other countries engaged 
in a like pursuit. 

The Society is to be congratulated not only on the very considerable number 
of its members, but on the wide range of i)rofessional interest and worth which they 
may be taken to represent. This appears from the fact that of our 141 members 
nine Scotch, seven Irish, forty-three from English provincial centres, five from 
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our Colonies and Egypt, whilst among them are fifty physicians and others not 
engaged, or only partly engaged, in ophthalmic practice properly so called. 

Accommodated in the excellent rooms of the Medical Society we have held eight 
meetings during the year, six of which were fixed under the rules, and two have 
been extraordinary ones, viz., one for an important adjourned discussion on " Optic 
Neuritis," and one for receiving the Eeport of the Committee on " Colour-Blindness." 

The outlay incurred has been necessarily rather heavy in this the opening year, 
owing to sundry expenses which are not expected to recur, and the Council hopes 
that with the increase in the number of members, which it is only fair to anticipate, 
the funds available for publication of papers will next year be larger. 

The Society will feel an interest in hearing how the meetings have been attended. 
The average number of persons present has been thirty-two, exclusive of visitors 
introduced, and in this return the present meeting is not reckoned. Of course the 
large majority have been town members, but we have invariably been favoured by 
the attendance of several from considerable distances. An encouraging activity has 
been displayed in bringing papers, living cases, and morbid specimens before the 
Society, the total number of communications made, including those of this evening, 
being fifty-four. 

Very early in the session it became evident that an important feature at our 
meetings would be the exhibition of living specimens of disease, and that often only 
very short previous notice of such cases could be given. Some arrangement became 
necessary to allow of their description and adequate exhibition without derangement 
of the more formal papers which had been announced. The plan of showing specimens 
by card, which has for some time been in use at the Pathological Society, has been 
accordingly adopted, and extended, so as to include living specimens ; and a printed 
card of bye-laws regulating these and other matters having been drawn up by the 
Council, was sent during the session to every member. 

In accordance with these regulations I may remind you that all living specimens 
must J and that pathological specimens, drawings, instruments, &c., may now be 
described on a card provided for the purpose, obtainable from Mr. Poole at these 
rooms. Such written description is taken as equivalent to an oral communication 
of the case, but the exhibitor or his representative is required to be present, and 
prepared to read the case more fully or to supply further information if called 
upon. The title of the case will of course always be announced from the chair, 
with the agenda for the evening. It is also arranged that any discussions or further 
descriptions belonging to this class of communications must be limited to the first 
half hour of the meeting, and that in the half hour so appropriated no speaker shall 
occupy more than five minutes. 

I cannot dismiss the work done during the session without especially referring 
to the important discussion "On the Eelation of Optic Neuritis to Intra-cranial 
Disease," introduced with so wide and accurate a mastery of the subject by 
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Dr. HuGHLiNOS Jackson, one of our members, which occupied two meetingfl: and 
secondly, to the "Keport of the Committee on Colour-liruuhiess and other Vinual 
Defects in relation to the Signalling Service by Sea and Land." This report, drawn 
up by the indefatigable Secretary to the Committee, Dr. Bhailey, who bore the 
principal part in the investigations upon which it is based, contains, besides other 
matter, the results of the examination of 18,088 persons at different periods of 
life, and of various social grades: the general result being that 4'7() per cent, of 
males in our population are colour-blind, and 0*4 per cent, of the females; this defect 
in the latter being also only slight in degree. 

I advert with special pleasure to the fact that a large and important part of 
the total communications received by the Society has come, as was hoped and 
anticipated, from members of our body not engaged in ophthalmic practice, and 
particularly from physicians largely concerned with diseases of the nervous system. 
It is earnestly hoped that this feature will continue to be strongly marked in the 
Society's work, and that the Society may aid in maintaining tlie high standard 
which medical ophthalmoscopy may fairly claim to have reached in this country, 
and in preventing the isolation of oculists proper from other practitioners. In this 
respect, the example we present may be worthy of being followed in some other 
collateral provinces of our common and beneficent life-work. The success so far 
achieved, justifies the belief that the want of opportunities such as are here afforded 
has been widely felt both by specialists and others. 

The Council, which has met before each meeting of the Society, and has also 
held several special meetings for various purposes, has made arrangements for the 
publication of the first volume of the * Transactions ' in October. 1 must warmly 
express my sense of the great obligations we are under to our able Honorary 
Secretaries, not only for their trouble in editing the * Transactions,' but for the 
unremitting attention they have given to the other duties attached to their offi(;e, 
on the punctual performance of which so much of the success of our opening year 
has depended. 

There is one further matter of special interest to us at this time, wliich I ought 
not to pass over. I allude to the approaching seventh meeting of the international 
Medical Congress in London, from the 2nd to the Sith of August. In this 
ophthalmology will be represented in a separate seel ion, one of sixttntn. In n-gard 
to this section, I am already able to announce that a large number of tininanl 
foreign ophthalmologists are expected to be present, and lliat a gcKnl array of 
papers, about forty in number, have been annoumted. Tlutst) rango over a large 
number of subjects interesting to us, some of whi(!h subjcutts wero pri^vicHii^ly agrc'tul 
upon as being suitable for special treatment b<»lor<* ihc» (!t>n|irc>eiH. I iic*c*<| M iuccly 
express the hope that the meetuigs will he? wc*ll <ii(c*actc>(| h> iht* iucuiIhi^ «>1 the* 
Ophthalmological Society. They will be held in lUo loonu oi iho l<o)<il f^iniii^, 
kindly lent to the Congress for the o<:casion. 
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INTRODUCTORY ADDRESS AT THE OPENING MEETING OF THE 
OPHTHALMOLOGICAL SOCIETY OF THE SESSION 1881-2, 
OCTOBER 13TH, 1881. 

By W. Bowman, LL.D., F.R.S., President. 

^ Transactions of the Ophthalmological Society of the United Kingdom^' 1882, 

Vol II, pp. 1 to 3. 

In opening the present session I must refer, however briefly, to the assembly of 
the International Medical Congress here in London in the early days of August, when 
more than 3,000 medical men met, from almost every part of the civilised world, to 
communicate and to receive knowledge, to discuss questions most nearly interesting 
them, and to become personally known to each other. I alluded at the close of our 
last session to this great meeting, then in prospect. In the working of every one of 
its sixteen sections, the Congress proved, I believe, eminently successfuL In that of 
ophthalmology, we were honoured by the presence of many men whose names and 
character and scientific labours were more or less famiUar to us, and the several 
important subjects brought before us and debated will be found, I think, to have been 
advanced and elucidated, to the great advantage of all the cultivators of our Science, 
and of those to whom we minister. 

It would be out of place on the present occasion to do more than mention the 
five principal topics introduced in the ophthalmological section^ in the most able 
manner by men of eminence from abroad. They were as follows : — " The Antiseptic 
Method in Ocular Surgery," by Professor Horner, of Zurich ; " The Nature of Sympa- 
thetic Ophthalmia, and the Mode of its Transmission," by Professor Snellen, of 
Utrecht ; " The Eelation between Optic Neuritis and Intra-cranial Disease," by 
Professor Leber, of Gottingen ; " The Pathological Changes preceding and causing 
Glaucoma," by Dr. Adolph Weber, of Darmstadt ; The Operations to be Employed in 
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the various forms of Glaucoma," by Dr. De Wecker, of Paris. For myself I must 
express the delight with which I welcomed these and many other most valuable 
contributions, and my gratitude for the whole result. 

This Society has almost from its origin manifested its interest in the subject of 
colour-blindness, both in its philosophical and practical aspects, and in the course of 
last session a committee named by it out of its members laboured hard to ascertain, 
with some approach to accuracy, the facts relating to it among our own population, 
and their report is of permanent value. It is fitting, therefore, here to recall an act of 
the Congress, taken on the initiative of the ophthalmological section, which it is hoped 
will be of much real utility as an aid to legislation in this and other countries, as 
time and opportunities may allow, and serve as a common basis, with international 
concert, in that direction in which we had already been endeavouring to influence 
opinion. 

Under the presidency of Professor Bonders, a representative committee prepared 
articles as to " Tests of Sight Suitable to be Enforced in the Case of Signallers and 
Look-out Men, and other Persons, by Land or Sea, with Suggestions as to International 
Arrangements for a Uniform System of Maritime, Coast, and Harbour Signalling, with 
a view to the Safety of Life and Property," followed by explanatory remarks under 
the several articles. These, having been adopted by the Congress, have been 
forwarded to the Foreign Office, with a request that they may be favourably 
considered and communicated to the various Governments. A copy has also been 
sent to the First Lord of the Admiralty and to the President of the Board of Trade. 
A copy is on the table. 

The other general act of the Congress was one of hardly less interest to our 
branch of the profession than to others, and, indeed, to the whole human family. I 
trust it may have its due weight in modifying the public sentiments, and in 
enlightening the minds of our political men on a subject with the bases of which they 
have been but imperfectly acquainted, the result of this want of insight having been that 
they have consented too hastily to legislation, which has already proved lamentably 
obstructive to our countrymen, laudably and nobly desirous of advancing m^cal 
knowledge in its most fundamental principles. The resolution adopted by the 
Congress (there being no dissentients) was as follows : — 

" That this Congress records its conviction that experiments on living animals 
have proved of the utmost service to medicine in the past, and are indispensable to its 
future progress. That, accordingly, while strongly deprecating the infliction of 
unnecessary pain, it is of opinion, alike in the interests of man and of animals, 
that it is not desirable to restrict competent persons in the performance of such 
experiments." 

I am happy to be able to announce that through the zealous co-operation of the 
officers of the several sections, under the energetic editorship of Sir William 
McCoiiMAC, the Honorary Secretary-General, there is a good prospect of the 
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appearance of the ^ Transactioiis ' of this great Congress in three volumes, 
comprising over 2,000 pages and some illustrations, before tlie close of the 
year. 

And now, gentlemen, to return to the more limited and immediate sphere of our 
own Society, I have the pleasure of saying that our first annual volume of * Transac- 
tions,' edited by our excellent and laborious secretaries, is published to-day, and a 
copy is on the table. 
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PRESIDENT'S ADDRESS AT THE THIRD ANNUAL GENERAL 
MEETING OF THE OPHTHALMOLOGICAL SOCIETY, 
JULY 6TH 1883. 

By William Bowman, LL.B.^ F.R.S. 

* Transactions of the OphthalmQlogical Society,' 1883, Vol. Ill, pp. 30 and 305. 

The Society has passed through its third session, and is in all respects in a 
satisfactory state. The expenses during the present session have not been heavy, 
and, as the Treasurer's Report will show, we have a good balance in hand. 

During the session twenty-two new members have been clect<Hl, fourteen of these 
being Metropolitan, three from colonies or dependencies, and five non>liCet.roi>olitan, 
but within the kingdom. There have been two withdrawals, and thc^ Sivioty has lost 
two members by death, viz., Mr. CRiTcrasTr and Mr. K. \V, Lyici.l. Tlie SiKuety has 
already given expression to its sense of the great loss it has sustAintnl in the demise 
last autumn of our eminent and esteemed iH^lloague, ^tr. CRrrcnrrr, and this is not the 
time to enlarge upon it. Mr. Lyell was a wung surgiH)n and ophthalmologist of 
brilliant attainments and great promise, and his early death has deprived tlie Society of 
a member whom we had hoped would add nuioh to the value of its reoonls. 

Our gain in number during the session is thorofoiv oightivn; and our total number 
of ordinary members is now 17(5. 

The number of meetings has been the same a.^ last war, vias., eight ; seven of these 
being fixed, and one an extra meeting for the ai\jounuHl discussion on " Eye Symptoms 
in Spinal Disease." 

Owing to the building operations which hnvo boon g\ung on nearly all the session, 
several of the meetings, especially in tlio oiJd weather, were held in considerable 
discomfort, despite the best (»flbrts of tho oilioial* the Medical Society, to whom we 
are always much indebted. Wo nmy, thert*fim\ 1 tluuk, fet»l well satisfied that the 
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average attendance of members has been very nearly as good as in the two previous 
sessions. 

The time of the Society has at every meeting, without exception, been very fully 
occupied with conununications and the discussions arising out of them. The total 
number of communications made this session is slightly less than last session, being 
sixty-six instead of seventy-one ; we have, however, had several papers of much 
scientific value; and there have also been several communications of considerable 
pathological and clinical importance. The exhibition of living specimens has been 
much hampered by the state of the prembes, but this important feature of our 
meetings will no doubt again assume larger proportions in future sessions. 

The special subject opened by Dr. Gowers at the June meeting gave rise to a fair 
discussion, and to the contribution of a considerable mass of facts. This dbcussion is 
of much value as it stands, but its greatest use will (as in similar instances before) 
doubtless lie in the stimulus it will give to more exact clinical and pathological 
research in regard to certain specified points and problems. 
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